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Editorial 


A New Year Begins 


ITH this issue, the JouRNAL embarks on its second year. The steady in- 

erease in the number of subscriptions is a great satisfaction to the editors. 
Such spontaneous acceptance and rapid growth are unprecedented in a scientific 
field and can be explained only by the fact that we have succeeded in giving 
the profession exactly what it wanted. We have, in the words of our en- 
thusiastie supporters, produced ‘‘a comprehensive journal covering the field 
of dentomediecal relationship.’’ This does not deter us, however, from making 
constant efforts to improve the JOURNAL. 

A new society has joined, The American Association of Endodontists, 
which will use our publication as their official organ. Endodontia is closely 
related to both oral surgery and oral medicine and, therefore, our readers will 
be interested in papers on this subject. Related papers will be furnished to 
us by the new associate editor, Dr. J. Henry Kaiser. 

An entirely new setup of the JourNAL will help greatly to broaden the 
field of coverage and will increase the scope of interest. A large audience is 
a great satisfaction to an author. 

The JouRNAL, in the coming year, will be divided into sections. The 
subjects of anatomy and physiology, anesthesiology, roentgenology, pharmacol- 
ogy, and therapeutics will receive proportionate covearge in addition to the 
fields of oral surgery, oral medicine, and oral pathology. Also, authorities of 
reputation will be invited to contribute selected short, readable articles. For 
example, Dr. Benjamin Spector, Professor of Anatomy at Tufts College, will 
write articles on anatomy in a novel, practical way. The use of various drugs 
employed by the oral surgeon and dental internist, their indication and doses, 
will be discussed. Dr. Frank Rounds, the well-known exodontist of Boston, will 
write a series of articles dealing with the physical principles of tooth extraction 
of special interest to the general practitioner. A series of articles dealing with 
the techniques of intraoral roentgenology will be written by Dr. Matthew 
Lozier of New York. 

The Quarterly Review of the Literature will be continued. A cumulative 
review will be presented, written especially for the JouRNAL by invitation, on 
one of the important subjects of interest to our readers. Reviews of new books 
will be presented so that the subscriber may choose additions to his library. 
Abstracts of the literature on the subjects covered by the JourNAL will be con- 
tinued as in 1948, but with ever-increasing emphasis on important contributions 
published in foreign journals. These contributions are furnished by a group of 
corresponding editors covering all the important dental journals of the world. 

Thus the entire editorial board is endeavoring to make this JouRNAL more 
and more interesting and more and more valuable to its readers. 

We wish you a happy and pleasant new year—professionally stimulating 
and profitable. 


gE. &. &. 








Surgical Anatomy and Physiology 


DETAILED ROENTGENOLOGIC EXAMINATION OF THE BLOOD 
SUPPLY IN THE JAWS AND TEETH BY APPLYING 
RADIOPAQUE SOLUTIONS 


Dr. J. Pertnr, Buparest, HUNGARY 


HE blood supply of the jaws and teeth ean hardly be separated from that 

of the oral soft parts. In order to cover the whole problem and to form a 
realistic basis for its examination, one ought to start from the blood supply of 
the facial skull as an anatomic entity. ° The separation of the solid parts from 
the soft ones is but an anatomic-systemie problem, and it is the very course of 
the vessels and the conjunction of the individual organs with each other that 
make the facial skull an entity. 

These problems are relatively briefly mentioned in the textbooks and 
atlases of anatomy, dentistry, and maxillary surgery. They give but a short 
description of the vessels commonly known, though it may, from the viewpoint 
of normal and morbid anatomy and dental and maxillary surgery, be essential 
to engage in apparently negligible details, particularly if we make a point of 
examining the etiological factors or biologie features of the individual pathologie 


processes. 
I. Gencral Considerations of Blood and Fluid Supply 


The circulation of blood takes place within a tube system by which all 
tissues of the organism are infiltrated. The circulating blood furnishes nourish- 
ment to the organs through its corpuscular elements and the plasma; further, it 
gives support to their physiologic metabolism and secures their interrelations. 
The individual organs possess the capacity and the apparatus to protect them 
against exogenous and endogenous injuries whereby no damage will spread to 
the whole organism. 

The heart as a central distributing organ furnishes oxygenized blood to 
the organs by the arteries and their branches, arterioles, and capillaries, in a 
way to meet their physiologic demands. However, the distributory system 
developed during the early stages of life undergoes considerable changes later. 
These ehanges depend, under physiologic conditions, mainly on the hypo- or 
hyperfunction of the organs and the age of the individual. Of course, they 
are influenced by the biologie factors also. The blood circulating in the vessels 
serves, besides the metabolism, also to secure an even temperature within the 
organism. The blood saturated with carbon dioxide and metabolism products 





Received for publication June 24, 1948. 


to 




















RADIOPAQUE SOLUTIONS IN DETAILED ROENTGENOLOGIC EXAMINATION 3 


returns, through the veins, to the heart, then it is transported to the lungs for 
oxygenization. The metabolism products and waste material are excreted by 
various excretory glands. 

The fluids escaping the vessels enter into the tissue spaces; then they 
accumulate in the lymph spaces, in the lymph paths, and flow through the 
lymph nodes into the venous system. The blood supply is an essential factor 
in the development, growth, and differentiation of the tissues and organs. 
Lesshaft* believes that disturbed development is mainly due to the disorders 
of blood supply. Owing to constitutional differences, there are considerable 
differences in the structure of the vessel system. These are important in view 
of the pathologie processes. 


Methods of Examining the Course of Vessels and Discussion of the 
Material Involved 
Detailed examination of the course of vessels is performed with necropsy 
material. The material has to be prepared by washing out the blood and by 
filling the vessels with a suitable substance. Only fresh material lends itself 
to this technique. 
The following substances have been employed for injection : 


A. 1. Fluids containing gelatin and liable to stain. 
2. Stained aqueous solutions. 
3. Rubber solutions. 
4. Milky solutions. 

B. Cohnheim’s autoinjection in the living animal; nontoxic aniline dyes. 


C. Opaque solutions; iodine or metal compounds. 


I employed Hauch’s opaque solution for injection; furthermore, I examined 
noninjected decaleinated jaws and teeth. Composition of Hauch’s solution is 
as follows: Lead compound minium 60 gr., petrolatum 45 gr., and turpentine 
oil 130 gr. This is a suspension to be shaken before use. 

Besides this, there are also other dental examinations in which opaque 
substances are useful. Their value has been recognized by stomatologists. 
Saks? endeavored to make use of them in conservative dentistry also. The 
following examinations were made: 


A. Maeroseopie examination with opaque substances: 

1. In animals: eat, dog, and 

2. Dead infants. 
B. Microscopie examination with opaque substances : 

1. Jaws of cats. 

2. Tongues of cats. 

3. Jaws of infants. 
C. Macroscopic examination of decalcinated human jaws. 
D. Histologic examination of decalecinated human teeth. 
E. Examination of the extirpated human pulp. 


The aim of this work was to examine the blood supply of jaws and teeth 
only. In discussing the anatomic and normal histologic conditions only the 
indispensable pathologic, morbid histologic, and clinical correlations will be 
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Fig. 1. 











Fig. 2. Fig. 3. 


Fig. 1.—Blood vessels of maxilla. Lead granules are visible in the Haversian canals. 
(Magnification X60.) 


Fig. 2.—Dilatation of pulp vessels. (Magnification X20.) 
Fig. 3.—Dilatation of tooth germ vessels. (Magnification x60.) 
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referred to, while the physiologic and biologic viewpoints were always taken 
into account. In the comparative anatomic studies the papers of Colyer* and 
Kovacs* were of much help. Later experiences have shown that the original 
procedure should be modified. In order to fill the fine capillaries, ‘‘overfilling’’ 
was found necessary. 

Comparative examinations have been performed by ligating the main 
vessels of the jaws. The injected substance does not form a disturbing factor. 
Though it is a foreign substance, histologic specimens could be prepared and 
stained without trouble. However, in the course of histologic examinations, I 
found that the finest capillaries had not invariably been filled by the injected 
substance. This may partly be due to the fact that the lead particles contained 
in the suspension are so large as not to be able to pass through thin tubes. On 
the other hand, the lead had been dissolved by the acid liquids used for de- 
calcination (acetic acid, iron alum chloride) whereby only wide and empty 
lumens could be seen. However, the traces of the opaque substance adhering 
to the vessel wall permit of some conclusions even if the widened vessels have 
not been filled by the substance (Fig. 1). 





Fig. 4.—Blood vessels of cat’s head, injected through the heart. 


When the vessels were not washed out, the histologic examination of the 
filled organs resulted in very interesting observations. As mentioned previously, 
the lead compound only partly passed through the vessels. During this process 
the blood engorged in the arteries was propelled by the suspension and filled 
several arterioles otherwise empty. Thus, numerous pathways of the circulation 
could be demonstrated (Figs. 2 and 3). 
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Two procedures may be applied in filling the vessels. If soft parts are 
examined, filling should be continued until the injected substance becomes 
visible on the sclera and gingiva. In this manner rupture of the vessels in the 
tissues can be prevented (Fig. 4). If the delicate vessel structure of bones is 
to be demonstrated, ‘‘overfilling’’ should be applied. 


Blood Supply of the Facial Skull 


The blood supply of the jaws and the constitutional varieties of the course 
of vessels exert a certain influence on the progress of morbid processes. On the 
other hand, the morphologic and biologie varieties of the vessels form a system 
playing a role in combating pathologic alterations. 

There are considerable differences in the blood supply of the various teeth 
and tooth germs. In cats, the number of the arterioles surrounding the canine 
and the first molar teeth is manifold of that surrounding the incisors. In 
infants the blood supply of the tooth germs is uneven and the capillary network 
furnishing blood to them displays a varying density, according to the order of 
dentition. As a rule, the capillary network of the jaws is richer in the region 
of the frontal teeth than around the permanent premolars. 


Blood Supply of the Upper Jaw 


According to the latest results of anatomy, the following vessels nourish 
the upper teeth: the pulp of every upper tooth is supplied by the superior 
posterior alveolar artery and the superior anterior alveolar artery. These are 
branches of the internal maxillary artery; they pass on the tuberosity downward 
and the superior posterior alveolar artery enters, accompanied by the superior 
posterior alveolar nerve, through the alveolar foramina into the bone. Really, 
they run between the mucosa of the maxillary sinus and the inner aspect of the 
bone and give branches to the mucosa and the molar roots. These dental 
arteries furnish branches to the bony alveolar wall and the buccal gingiva. The 
superior anterior alveolar artery is a separate branch of the infraorbital artery 
arising from it in front of the infraorbital foramen. It passes in a bony canal, 
usually together with the superior anterior alveolar nerve, downward, toward 
the free margin of the piriform aperture, and, before arriving at this place, 
gives off branches to the frontal teeth and the nasal mucosa. 

The superior labial artery courses between the orbicularis oris muscle and 
the mucosa, nearer the latter. It also gives off branches toward the gingiva 
and to the frenulum labii superioris. Thus the gingiva has a richer blood 
supply above the upper medial incisors supplied by the vessels passing through 
the frenulum. This fact should be emphasized because operations on the upper 
medial incisors may be attended by a more abundant bleeding, which has been 
observed in practice. On the basis of injection experiments made at the teeth 
and other organs seated in the midline, it may be stated that the vessels of the 
other side will partly be filled through collateral branches and anastomoses 
(Fig. 5). 

Having ligated the internal carotid and the external maxillary arteries of 
a cat, the area supplied by the external maxillary artery has been partly filled 
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through the anastomoses derived from the internal maxillary artery of the 
same and of the other side. As far as the fossa canina, marked filling takes place 
due to these communications (Fig. 6). In the majority of cases a strong 
anastomosing branch comes off the superior posterior alveolar artery and passes, 
forming an are, upward to enter a union with the superior anterior alveolar 
artery, whereby an upward concave arterious are is formed. The are sends, on 
its convex side, branches to the teeth and alveolar parts. 


~ 





Fig. 5.—Infant’s head. Even the opposite side’s vessels fill partly in spite of ligation of the 
internal maxillary artery and the external maxillary artery. 


The first upper molar tooth has the best blood supply; therefore, its pulp 
is likely to bleed. This is the strongest tooth and its blood supply, which has 
been developed secondarily, has a functional importance. The blood supply of 
the upper teeth is influenced by other factors as well. According to my observa- 
tions, there are individual differences in the course of the superior posterior 
alveolar artery. Furthermore, the superior median alveolar artery is rarely 
present as a separate branch. Another variety is furnished by the fact that, 
owing to the thinness of the bone, the bony canal lying in the facial wall of the 
antrum is frequently missing. In such cases the superior posterior alveolar 
arteries, which usually take their course through the canal, pass in the space 
between the inner surface of the maxillary wall and its lining mucosa. 

The superior posterior alveolar arteries send, at sections, branches to the 
premolar and molar pulps. The blood supply of the premolar teeth, however, 
is exclusively derived from the branches originating within the canine fossa, 
and the anastomoses formed within the same area, between these branches and 
the superior anterior alveolar artery or, less frequently, through the superior 
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Fig. 6. 





Fig. 9. 
Fig. 6.—Cat’s head after ligation of the internal carotid artery and the external maxillary 
artery. 
Fig. 7.—Cat’s maxilla. View from the palate. 
Fig. 8.—Infant’s maxilla. View from the buccal side. 
Fig. 9.—Infant’s head. Course of internal maxillary artery from the buccal side. 
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medial alveolar artery, cross the canine fossa in a vertebral direction. Thus, 
every process of exogenous or endogenous origin taking place in the region of the 
canine fossa exerts a decisive influence on the blood supply of the premolar 
teeth. 








Fig. 11. 

Fig. 10.—Vessels of dog’s head. 

Fig. 11.—Isolated maxilla of dog. 

Having examined the course of the superior posterior alveolar artery in 
detail, I found three types of blood supply related also to the premolar teeth : 

I. The superior posterior alveolar artery passes forward midway between the 
lower margin of the zygomatic process and the free edge of the alveolar process, 
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but the branch crossing the canine fossa in transverse direction is nearer to the 
line of the alveolar process. The branches of the premolar teeth and the branch 
communicating with the superior anterior alveolar artery lie near the free edge 
of the alveolar process. There is no separate superior medial alveolar artery. 

II. The superior posterior alveolar artery crosses the canine fossa at a higher 
level, in the line of the margin of the zygomatic process, and the vessels of the 
premolar teeth and the anastomoses also branch off here. There is no separate 
superior medial alveolar artery in this case either. 

III. In combination of varieties of types I and II there is a superior 
medial alveolar artery as a separate branch of the internal maxillary artery 
and it crosses the canine fossa in a vertebral direction. 

In the maxilla of a cat the anastomosing vessels may be clearly seen (Fig. 7). 
In infants the branches of the external maxillary artery, the superior labial, and 
angularis can be traced along their full length (Fig. 8). The sinus vessels 
originating in the internal maxillary artery, the dense meshwork of the superior 
posterior alveolar artery, and the delicate branches of the ramus alveolaris are 
visible (Fig. 9). The dental branches originating in the superior posterior 
alveolar artery at sections form a net around the tooth germs. In infants these 
anastomoses and collateral branches are present in a considerably higher number 
than in adults, while anastomoses between the dental branches and their 
collaterals can hardly be demonstrated. 

In dogs the superior anterior alveolar artery and the palatine artery 
divide into well-developed thick branches, which form a network nearly equalling 
those seen in man between the superior posterior and anterior alveolar arteries 
(Fig. 10). This can be more clearly seen in the isolated maxilla of dogs 
(Fig. 11). 

In view of these facts, the anatomic conditions may have an influence on 
morbid processes. In eases of vessel lesion from operation, or accident, degene- 
rative alterations of the vessel wall such as sclerosis, or inflammations taking 
place along the vessels, the condition of the premolar pulp depends on the 
course of arteries. 


Blood Supply of the Mandible 


The lower jaw is mainly, but not exclusively, supplied by the inferior 
alveolar artery. Various sections of the bone receive blood from other arteries 
also, according to their developmental conditions. The inferior labial artery 
forms anastomoses with the dental artery. Koesis® found small openings on 
the inner aspect of the ramus of the mandible through which nerves, and 
probably also small vessels enter the bone. 

In the course of these studies particular attention was paid to the so-called 
accessory blood supply of the mandible especially because the injected prepara- 
tions lend themselves to these studies on account of its relatively isolated 
intraosseous blood supply. 

On the frontooccipital film taken of a cat’s skull, the vessel corresponding 
to the external maxillary artery seems to communicate with a branch of the 
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earotid (Fig. 12).. This is the vessel filled after the ligature of the external 
carotid, and the periosteal branches of the mandible are indirectly filled 
(Fig. 13). In another cat I tied this branch of the external maxillary artery 
on the right. In the mentooccipital film the dense periosteal meshwork of the 
left mandibular vessels was visible as a contrast to the right side. It may be 
fair to infer that this dense periosteal meshwork plays a prominent role in the 
blood supply of the mandible. 

The aecessory blood supply of the mandible is shown very conclusively in 
Fig. 14. In the eat, the masseter branch of the external maxillary artery gives 
a considerable number of branches to the periosteum of the mandible which are 
best seen in sagittal sections, and can be traced to the marrow. This branch is, 
in the cat, of the same size as the inferior alveolar artery. On several films the 
vessel originating from the submental may be seen with its distributions to the 
periosteum which furnish also the bone marrow with small branches. In a eat 
aged 1 year, the full accessory meshwork of the mandible can be demonstrated 
(Fig. 15). One branch of the submental artery can be traced to its entrance 
into the mandible at the section where the bone had not been deprived of peri- 
osteum and soft parts. Detailed examination of the film reveals delicate vessels 
independent of the inferior alveolar artery. 


In dogs the periosteum of the mandible is very rich in vessels. The peri- 
osteal arteries infiltrating, besides the periosteum, also the gingiva, are entirely 
independent of the intraosseous artery. No communication exists between the 
pericoronary and the intraosseous branches, the latter being end arteries, while 
there is an anastomosis between the periosteal vessels and the intraosseous 
branch above the place where these periosteal vessels branch off. 


On the films the periosteal vessels and those entering the bone substance 
could not be definitely distinguished; therefore, the exarticulated mandible of 
a dog was studied. Fluoroscopy of the isolated: mandible with a periosteum 
clearly shows its double blood supply (Fig. 16), whereas doubt arises about 
this faet when the mandible has been deprived of its periosteum (Fig. 17). 
However, detailed examination of the films taken from the isolated mandible 
shows that the inferior alveolar artery is well filled everywhere while no opaque 
substance has passed the dental branches. Thus, the filled small arteries seen 
at several places on the preparation without periosteum must be intraosseous 
branches derived from the periosteum rather than the inferior alveolar artery. 
This statement could be verified by the x-ray examination of serial sagittal 
sectors of the dog’s mandible. Both the mandible having a periosteum and the 
mandible deprived of it were divided by sawing them into eight sections. In 
serial films it is clear that the periosteal vessels enter the bone substance and 
furnish blood to it, each to its corresponding area. 


The double blood supply of the mandible could be demonstrated in infants 
also (Fig. 18). It is provided by the intraosseous inferior alveolar artery and 
the branches of the submental and bucecinator arteries passing through the 
periosteum. A further proof has been obtained through the repeated histologic 
examination of the segments prepared after ligature of the inferior alveolar 
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Fig. 12. 





Fig. 13. 


Fig. 12.—Cat’s head. Occipitofrontal photograph. 
Fig. 13.—Cat’s head, with ligation of external carotid artery. 




















Fig. 16. 


Fig. 17. 
Fig. 14.—Part of cat’s isolated mandible with vessels of the periosteum. 
Fig. 15.—Complete blood vessel system of a 1-year-old cat, with accessory arteries. 
Fig. 16.—Isolated dog’s mandible with periosteal vessels. 
Fig. 17.—Isolated dog’s mandible without periosteum. The periosteal blood vessels pene- 


trating into the bone can be followed independently from the inferior alveolar artery. 





Fig. 
Fig. 
Fig. 
Fig. 


18.—Infant’s 
19.—Infant’s 
20.—Infant’s 
21,—Infant’s 
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Fig. 21. 


mandible with blood vessels of periosteum. 
mandible without periosteum. 

mandible with periosteum. 

head, 
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artery. The importance of the periosteal vessels may be seen by comparing 
Figs. 19 and 20. The dense meshwork of the periosteal arteries plays a promi- 
nent part in the development and nutrition of the bone. As shown by these 
figures, the inferior alveolar artery had been scarcely filled, whereas the peri- 
osteal vessels were sharply outlined, because the mandible was still before its 
union and the continuity could be traced except along its lower margin. 





Fig. 22.—Infant’s mandible. The vessels in the bone are filled after ligation of the internal 
maxillary artery. (Magnification x 200.) 


The infantile mandible deprived of its periosteum appears on the films 
taken after filling as a nearly bloodless organ (Fig. 19). When the periosteum 
of this rather soft bone had been peeled off, there remained but a very thin 
layer of bone because the marrow was almost in contact with the surrounding 
soft tissues. For this reason the examination of sagittal segments seemed more 
adequate for the solution of this problem. The entering periosteal branches 
could in this way be demonstrated, though less clearly than in the animal ex- 
periments. In a similar way, the dense meshwork formed by the periosteal 
vessels can be shown after the filling of the arteries in the infant’s skull 

Frequent anastomoses can be observed between the two arteries, especially 
at the tip of the chin and around the ascending rami of the mandible on the 
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lingual side. From buccal direction the periosteal arteries supply particularly 
the middle section. The tooth germs are surrounded by a capillary meshwork 
formed by the thin branches of both arteries. This could be proved by histologic 
section prepared after the ligation of the internal maxillary artery in which 





Fig. 24. 


ine Fig. 23.—Cat’s head with ligaticn of the internal carotid and the external maxillary ar- 
eries. 
Fig. 24.—Cat's head, with ligation of the external carotid arteries on both sides. 
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Fig. 25.—Infant’s head, with ligation of the internal carotid artery. 





Fig. 25. 


Fig. 26. 


Fig. 26.—Infant’s head with the following ligations: (1) the internal carotid artery; 
2) the external maxillary artery; and (3) the internal maxillary artery, above the branch- 


ing of the inferior alveolar and lingual arteries. 
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also lead particles were observed in the intraosseous vessels (Fig. 22). Similar 
evidence could be furnished by a ecat’s skull in which the internal carotid and 
the external maxillary arteries had been tied before filling (Fig. 23). The 


Fig. 27. 





Fig. 28. 


Fig. 27.—Blood vessels of dog’s tongue and blood vessels of infant’s tongue. i 
Fig. 28.—Section of the tongue of a cat. A lead solution is filling the blood vessels of 
the submucosa. Magnification x60. 
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nferior alveolar artery branching off the internal maxillary artery was filled, 
mut the blood supply of the mandible remained rather poor. A slight opacity 
‘an be seen on the maxilla extending to the canines, which may be derived from 
he untied vessels of the other side. 

Another ecat’s skull (Fig. 24) has been prepared by tying both external 
arotid arteries, and removing the brain. The maxilla, the sinuses, and the 
ipper teeth are nearly bloodless, but there is an irregular interrupted filling. 
‘his sign points to the fact that a vessel originating from the common or internal 
carotid artery passes to the dorsum of the nose and the basis of the orbit. This 
vessel gives off a branch at the lower end of the ramus of the mandible which 
corresponds to the buecinator artery of man and supplies in the place of the 
unfilled inferior alveolar artery, some sections of the mandible with periosteal 
vessels. No doubt there are communications between these branches and the 
inferior alveolar artery, some parts of the latter having been filled within the 
curved mandibular canal. 

In infants the blood supply of the oral organs can be excellently seen on 
the films taken from the preparation which has been made after the ligature of 
the internal carotid (Fig. 25). Having tied the internal carotid, the external 
maxillary and the internal maxillary arteries, the latter above the lingual, and 
the inferior alveolar artery, I could demonstrate the isolated vessels of tongue 
and mandible, respectively (Fig. 26). The blood supply of the tongue in infants 
and dogs was also investigated on (Fig. 27). The segmental blood supply of the 
tongue is clearly visible on both films. In histologic specimens the filling can 
be traced to the subpapillary submucous arteries (Fig. 28). 


Summary 


The following ean be stated as a short summary of my observations. Around 
the crowns of developing teeth there is a vessel ring which, in the course of 
development, is transformed into an interdental meshwork. Obviously, the 
branch entering through the apex into the pulp is derived from this meshwork. 

The extraosseous blood supply of the mandible is provided by a branch of 
the masseterie artery, which is given off at the base of the coronoid process. 
This branch is almost invariably present. The coronoid process of the collum is 
provided by small branches of the internal maxillary artery. The anastomoses 
between these osseous branches and the mental artery are visible on the films 
also. 

Besides the extraosseous vessels, also branches of the external maxillary 
artery pass to the inner aspect of the angle of the mandible. The outer surface 
of the angle is supplied by the transverse facial artery or, occasionally, by 
direet branches of the external carotid. The part of*the mandible corresponding 
to the trigonum retromandibulare is likely to receive blood from the mylohyoid 
branch. 


These accessory vessels cannot be demonstrated in all cases or all ages. It 
is their very presence and their developmental degree by which the ultimate 
construction of the jaws is determined. From a clinical point of view, the 
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varieties derived from these types of blood supply are of importance. These 
factors may account for the fact that in a case of osteomyelitis of the mandible 
the lesion undoubtedly is associated with the main intraosseous artery. The 
mandibular branch medial to the sequestrum does not undergo necrosis, and 
trophie disorders do not invariably ensue in the teeth medial to the site of 
osteomyelitis. A decisive role in such cases is also played by the mental artery 
which, through its anastomoses with the arteries enumerated, is capable of 
securing the blood supply. of the affected section of the mandible. 

Circulation is different in the cortex and the spongiosa. In the spongiosa the 
vessels pass between the trabeculae at about equal distances. In the cortex the 
vessels follow the Haversian bone meshwork and Volkmann’s canal system. 
They are connected with the periosteum and the bone marrow alike. The 
arteries are everywhere accompanied by veins. 

Essentially, the blood supply of the jaws has two sources. Large or small 
vessels perforate the cortex arid divide in the bone marrow. These vessels pro- 
vide the spongiosa and the marrow. The other group furnishes blood chiefly to 
the cortex. They are derived from periosteal arteries and enter the bone sub- 
stanee as arterioles or prearterioles through the opening of Volkmann’s canals 
facing the periosteum. 

This double blood supply is not separated, as the collaterals form anasto- 
moses between them. The distribution of the two arterial systems within the 
bone depends on the bone structure. Particular importance is to be attributed 
to the ratio of the cortex to the spongiosa, the size of the marrow spaces, and 
the increased blood supply of the articular processes (Weinmann and Sicher*). 
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Pharmacology and Therapeutics 


REACTIONS TO PENICILLIN 


SAMUEL I. KapuLan, D.D.S., AND GEorRGE Hurwitz, M.D., Hartrorp, Conn. 


HE efficiency and negligible toxicity of penicillin have made the treat- 

ment of dental infections far easier than in former days. However, the 
rapid increase in the use of penicillin has been accompanied by a correspond- 
ing inerease in disturbing reactions due to penicillin. In the practice of the 
dental author (S. I. K.), records were kept of reactions which occurred in 
103 consecutive injections of penicillin. 

In 203 injections to 113 patients, the preparation used was the Romansky 
vil and beeswax suspension. In the remaining 200, procaine penicillin in oil 
was used. 

The reactions consisted of two general types. The first occurred only 
with the penicillin in oil and wax. The reactions were manifested by local 
inflammations at the site of injection accompanied often by fever, and com- 
ing on about eight to ten days after the injection. There were fourteen of 
these, or 6.9 per cent. The second type, much less frequent, occurred with 
hoth types of penicillin preparations. These were allergic reactions which 
resembled serum sickness in close detail. There were four of these in a total 
of 200 injections. 

Discussion 
Possible reactions to penicillin preparations may be classified as follows: 
1) inflammatory reactions due to the foreign body effect of the medium in 
which the penicillin is dispersed; (2) idiosynerasy to the procaine in procaine 
penicillin preparations; (3) allergy to procaine; (4) allergic reactions to peni- 
cillin itself or associated impurities. 

The inflammatory reactions occurred in our experience only after the use 
of penicillin in oil and beeswax. (With the newer penicillin in oil we have 
had no such difficulties.) They were often severe enough to form a serious 
hindranee to the use of this preparation, making the use of water-soluble 
penicillin distinetly preferable. They occurred more frequently in women 
than in men. Of seventy-seven women twelve had such reactions, whereas of 
thirty-six men there were only two such reactions. This is possibly correlated 
with the larger amount of fatty tissue in female buttocks since injections 
were more likely in these to be made too superficially into fatty tissue. These 
reactions were treated successfully with moist heat contrary to the usual 
ecommendation of cold applications. 
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Idiosynerasy to procaine is familiar to most dentists. The milder form 
consists of central nervous system stimulation with tremor. Therefore, pa- 
tients should be questioned as to previous reactions to procaine before re- 
ceiving procaine salts of penicillin. 





Fig. 1. 





Fig. 3. 


Allergic reactions to procaine are an entirely different phenomenon. The 
possibility of their occurrence should be considered in patients who have 


asthma or hay fever. Such a reaction would consist of an attack of the pa- 
tient’s allergy. 
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Allergic reactions to penicillin constituted the other type of reaction we 
ibserved. This type bears no relation to the allergic status of the individual 
curring no more frequently in allergic than in nonallergic persons. Such 
eactions are very similar to serum sickness in which after an incubation 
period of about a week following the injection of the serum or penicillin a 
syndrome develops consisting of urticaria, angioedema, fever, joint pains, 
swelling, and often enlargement of the lymph nodes. This may last about a 
WV eek. 

These reactions present a serious problem in that they may interfere with 
the future use of penicillin once the patient is sensitized. Treatment should 
consist of an antihistaminie drug such as Pyribenzamine in adequate dosage 
of 50 to 100 mg., or even more, given every four hours. Occasionally, Benadryl 
intravenously, 20 to 50 mg., may be necessary. Or, in intractable cases, 
procaine, 1 Gm. in 500 ¢.c. of 5 per cent glucose or physiologic salt solution 
as an intravenous drip, may be necessary. Epinephrine, one to one thousand, 
0.3 ee. subeutaneously often helps. Aspirin is useful for the joint pain. 
Penicillin serum sickness may occur no matter what the route of administra- 
tion, whether by mouth or by injection. 


Summary and Conclusions 
1. In 403 consecutive injections of penicillin there are eighteen reactions, 
fourteen inflammatory and four allergic. 
2. The possible reactions to penicillin preparations, their mechanism and 
treatment are discussed. 
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Anesthesiology 


AN EVALUATION OF NITROUS OXIDE AND PENTOTHAL SODIUM 
ANESTHESIA IN THE PRACTICE OF ORAL SURGERY 


STEWART Everson, B.A., D.D.S., Los ANGELES, CALIF. 


ITROUS oxide has been used by the majority of the members of the dental 

profession as an anesthetic agent since its introduction over a century 
ago. The place of honor it has oceupied for over one hundred years has been 
well protected by traditional acclaim which is based on its apparently indis- 
putable merits. It is now time to re-evaluate the dogmatic statements which 
proclaim this gas to be the best of all general anesthetic agents for oral 
surgery. 

A typical statement found in dental literature is one made by Seldin’: 
‘‘There seems little doubt that nitrous oxide with oxygen still remains the 
best and most popular anesthetic for dental surgery in the office, and that its 
selection is based upon the knowledge and experience that it provides the 
safest practical anesthetic yet discovered for our purposes.’’ It is true that 
nitrous oxide-oxygen is the most popular dental anesthetic, but it is popular 
not because it is the best, but because it is the oldest anesthetic and dentists 
are far more familiar with its administration than with any of the other agents. 
I ean find no statement made by an authority in the field of anesthesiology 
declaring nitrous oxide to be the safest anesthetic. Roberts? has made a per- 
tinent remark in this regard: ‘‘Nitrous oxide is generally assumed to be the 
safest of anaesthetics. Two points are not realized as fully as they should be: 
First, it is safe only if enough oxygen is given with it. Second, when enough 
oxygen is given with it, it is a poor anesthetic agent.’’ 

One of the distinct advantages of nitrous oxide has always been considered 
to be the fact that it does not depress the respiratory or vasomotor centers. 
However, it should be taken into account that it is necessary to reduce the 
oxygen intake in order to obtain and maintain anesthesia with nitrous oxide, 
and that the lack of oxygen will quickly cause a depression of the respiratory 
and vasomotor centers; this fact not only invalidates one of the alleged prin- 
cipal advantages of the gas, but also at the same time constitutes a major 
drawback. 

Mousel, Stubbs, and Kreiselman* state: ‘‘This gas has been used for al- 
most 100 years and with almost complete disregard for its dangers. We have 
seen anesthetists inducing anesthesia with an oxygen flow of 300 ¢.c. per 
minute and a nitrous oxide flow of 10 liters per minute. This represents a 
mixture of 97 per cent nitrous oxide and a 3 per cent oxygen. At a sea level 
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varometric pressure of 760 mm. of mercury, the patient will be getting oxygen 
t a partial pressure representing the oxygen in an atmosphere of 45,000 
eet.’? No human being ean long survive at this oxygen tension. McQuiston, 
Cullen, and Cook* found that a mixture of 80 per cent nitrous oxide and 20 
er cent oxygen could be used without causing serious hypoxemia, but that 
iny reduction in oxygen below 20 per cent could become extremely danger- 
sus. Samples of arterial blood of twenty patients under nitrous oxide an- 
esthesia were analyzed for oxygen and nitrous oxide content. When the in- 
spired gas contained only 12 to 15 per cent oxygen, seven of nine patients 
went into a state of dangerous hypoxia. Flagg® has severely condemned in- 
duetion with pure nitrous oxide because of possible damage to higher cerebral 
centers and death which may be caused by this method. 

In spite of the findings mentioned, a number of dentists advocate rapid 
induction by using either pure nitrous oxide or 95 per cent nitrous oxide and 
5 per cent oxygen. Goldman® has justified this method of induction by virtue 
of the fact that the lungs contain one-half liter of oxygen and enough oxygen 
in hemoglobin and tissue fluids to sustain life for upward of two minutes. 
As a matter of fact, the lungs contain 800 ¢.c. oxygen, but with such an 
anesthetic mixture this decreases rapidly and severe hypoxia is attained. 
Hoff’ has found that unconsciousness results when there is complete cerebral 
anoxia for ten seconds; if the anoxia persists for twenty to thirty seconds, 
there is a cessation of electroencephalographie brain waves; three to five min- 
utes cause irreversible pathologic changes in the cerebrum. 

The dire effects produced by severe hypoxia cannot be too strongly 
stressed. Barach and Rovenstine® state: ‘‘The medical profession should be 
widely informed that so-called ‘gas-oxygen’ anesthesia is in many instances a 
procedure that deliberately exposes the patient to severe anoxia, the results 
of which may be psychotic invalidism, personality defects or death from 
cireulatory or respiratory failure.’’ Who knows how many individuals failed 
to progress beyond the fourth grade in school as a result of a stormy nitrous 
oxide anesthetic for a tooth extraction, or a mismanaged tonsillectomy an- 
esthetie with any of the common agents? 

On the grounds of the aforementioned findings, I do not believe that it 
is ever justifiable to decrease the oxygen supply in order to increase the depth 
of anesthesia. When nitrous oxide is used as an adjunct to another agent 
which has a more profound anesthetic property, the minimal amount of oxy- 
gen which is necessary for cerebral function may be administered, and there 
is no danger of a harmful degree of hypoxia occurring. In my practice, a 
mixture of not more than 75 per cent nitrous oxide and not less than 25 per 
cent oxygen is used as a supplement to Pentothal Sodium intravenous an- 
esthesia. When this method is employed, the amount of Pentothal used is con- 
siderably reduced and the possibility of hypoxia eliminated. Barton, Wicks, 
and Livingstone® conducted an experiment in which a 2.5 per cent solution of 
Pentothal and a mixture of 50 per cent nitrous and 50 per cent oxygen were 
administered. It was found that even with this high percentage of oxygen, 
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the amount of Pentothal required to maintain the same level of anesthesia was 
only one-fourth that which was necessary when Pentothal was used alone or 
with oxygen. 

In order to determine the value of nitrous oxide and Pentothal, the prop- 
erties of each may be compared to the characteristics of an ideal anesthetic 
agent as outlined by Lundy’: 


. Genuine anesthetic properties. 

. Solubility in blood and tissues. 

. Stability within the organism and passage without chemical 
change. 

4. Relative inexpensiveness. 

5. Noninflammability and nonexplosiveness. 

6. Convenience of handling. 

7. Ease of inhalation during induction and quiet respiration dur- 
ing maintenance. 

8. Production of relaxation. 

9. Absence of immediate or remote untoward results. 

10. A wide margin of safety between respiratory paralysis and cireu- 

latory failure. 


oo bo 


Nitrous oxide does not, in any way, fulfill requirement numbers 6, 7, or 
8; since it is a weak anesthetic agent, supports combustion, and untoward re- 
sults may be caused by hypoxia, nitrous oxide only partially meets require- 
ment numbers 1, 5, and 9. On the other hand, the only characteristic which 
prevents Pentothal from being an ideal anesthetic agent for the oral surgeon, 
according to the previous outline, is that it may have untoward results be- 
cause of its depressant and cumulative effect. Unfortunately, there is no 
anesthetic agent, as yet, which can fulfill requirement number 9. It may be 
mentioned here that Pentothal effects adequate relaxation for the surgical 
procedures performed by the oral surgeon. 

Holly": has summed up the characteristies of Pentothal: ‘‘It has always 
been my desire someday to be able to administer an anesthetic that would 
product rapid induction, quiet breathing, normal color, no salivary secretion, 
surgical relaxation, a maximum of safety and rapid elimination ; an anesthetic 
that did not alter the function of the organs, and one in which recovery oc- 
curred without nausea or vomiting. From practical experience, I believe 
that, to date, there is such an anesthetic in intravenous pentothal sodium.’’ 

In the past, the high mortality rate and the occurrence of laryngospasm 
and respiratory depression have constituted the major objections to the use 
of Pentothal. I would like to discuss these objections and demonstrate that 
each one may be avoided if the drug is administered judiciously by a skilled 
anesthetist. : 


Mortality Rate—When Pentothal was still in the experimental stage and 
being used indiscriminately by untrained anesthetists without regard for its 
contraindications and without benefit of emergency equipment, the mortality 
rate was high. Pleasance’? wrote: ‘‘Its greatest danger is the ease of its 
administration.’’ Now that the drug is handled with the respect and skill it 
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deserves, the mortality rate has dropped to a low level. In regard to the 
‘ompilation of mortality rates, I am of the same opinion as Sappenfield and 
\driani’® who believe that statistics which concern anesthetic deaths mean 
ittle beeause they appear to incriminate the drug without taking into account 
he skill of the anesthetist, the technique of administration, or the physical status 
if the patient. 

The safety of an anesthetic is in direct proportion to the skill of the 
anesthetist; this statement is confirmed by the following figures which are 
given by anesthetists who are skilled in the field of anesthesiology. Caraway" 
reports 10,000 patients anesthetized with a 2.5 per cent solution of Pentothal 
with no deaths. These were unselected operations including brain surgery 
on patients whose ages ranged from 20 months to 96 years. Bullard and 
Brockett’® reported 12,271 patients operated with Pentothal with no fatalities ; 
these were all oral surgery patients. Pleasance’ in a series of 3,995 patients, 
including operations on the nose and throat, had no fatalities. I have op- 
erated upon 6,110 patients in my office, under Pentothal Sodium, and have 
had no deaths; 5,244 of these cases were reported.'’ Judging from these fig- 
ures, Pentothal may be considered a safe anesthetic if it is administered by a 
skilled anesthetist. 


Laryngospasm.—Perhaps the most common objection to Pentothal for use 
in oral surgical procedures is that it encourages laryngospasm by making the 
laryngeal reflex more sensitive. Pentothal cannot be exonerated nor defended 
by pointing out that other anesthetic agents are guilty of the same offense, but, 
at least, it may be demonstrated that Pentothal is not singular in this fault. 
Harbord’® states: ‘‘If any anesthetic agent is forced upon a patient in high 
coneentration, there may be a protective laryngeal spasm and an abnormal 
inerease of secretions.’’ 

The old adage, ‘‘An ounce of prevention is worth a pound of cure,’’ is 
applicable to the use of Pentothal; it is certainly much better to prevent com- 
plications than to treat them. In order to aid in preventing a laryngospasm, 
atropine gr. 1/100 or 1/150 should be given intravenously preoperatively or 
with the induction dosage to decrease mucous secretions and to decrease the 
parasympathetic reflexes. The first 4 ¢.c. of the induction dosage should be 
given slowly, and then thirty seconds should be allowed to elapse before in- 
jecting the balance of the 10 ¢.c. of a 2.5 per cent solution. The oropharynx 
should not be packed nor surgical procedure commenced until adequate depth 
of anesthesia is obtained. The vagal reflexes are very sensitive when anesthesia 
is light; therefore, it is the lack of Pentothal rather than the pentothal itself 
which is responsible for laryngospasm. If each of these rules is observed, 
laryngospasm in almost all instances may be avoided. 

If a laryngospasm does occur, it must be handled with expediency and 
skill. The oropharynx should be checked at once for blood, mucus, or foreign 
material, an open airway should be assured, oxygen given under positive 
pressure, and an additional 2 to 5 ¢.c. of Pentothal administered. In my ex- 
perience, laryngospasm has always been promptly relieved by the institution 
of these measures, 
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If severe laryngospasm persists, relaxation of the glottis may be attained 
by the intravenous administration of curare or d-tubocurarine in dosage of 
about 3 ¢.c. for the average adult. Such relaxation will obtain in two or three 
minutes; however, one should not wait this period for effect of the drug if 
severe hypoxia exists; endotracheal intubation and delivery of oxygen to the 
lungs are mandatory. Any patient who has received curare must be carefully 
observed for thirty or forty minutes following its administration because 
curare relaxes all skeletal musculature including the muscles of respiration 
and, in rare instances, this may be of such degree that oxygen and some arti- 
ficial aid to respiration are required. Fortunately, the necessity for endo- 
tracheal intubation is rare; oxygen under positive pressure can usually be 
forced through the narrowed glottis. However, this is not to be interpreted 
to mean that the anesthetist should not be skilled in endotracheal intubation 
because there is always the possibility that an occasion might arise which 
would necessitate this procedure. 

Hubbell’® found that the incidence of laryngospasm was quite high when 
a 5 per cent solution of Pentothal was used, but that since he had changed 
to a 2.5 per cent solution, complete laryngospasm did not oceur. Despite the 
fact that a 2.5 per cent solution of Pentothal is used in my practice, the in- 
cidence of laryngospasm is 0.4 per cent. In an analysis of these cases, how- 
ever, I found that the large majority of the laryngospasms which did occur 
were caused by insufficient depth of anesthesia. 


Respiratory Depression.—Respiratory depression is due directly to over- 
dosage or to too rapid induction. No set rule ean be followed as to dosage; 
it is dependent solely on the individual’s tolerance to it. Therefore, the in- 
duction dosage should not exceed 10 c.c. of a 2.5 per cent solution, and it 
should be given slowly in order to determine the patient’s reaction to it. Ad- 
ditional Pentothal, when needed, should be given 2 or 3 ¢.c. at a time. If the 
drug is given slowly it results in a widespread distribution to the tissues of 
the body, whereas fast administration allows a high concentration to reach 
the cerebrum quickly and acts as a ‘‘knockout’’ dose; it is not distributed 
to the other tissues of the body until later. 

If respiratory depression occurs, oxygen should be given at once and no 
more Pentothal administered until there is reeurrence of normal respiration. 

In the past, I have had a great deal of faith in certain analepties. This 
faith was based on the literature and circulars from various pharmaceutical 
companies praising the value of the drugs. However, I have recently become 
acquainted with the findings of notable investigators with the result that 
analeptics have been excluded from the armamentarium of my anesthetist. 
Schmidt”? has shown that analeptics increase the oxygen demand of the 
higher centers, and that as an analeptic drug is given hypoxia is greatly 
increased. Mousel and Essex** have shown that Coramine, Metrazol, picro- 
toxin, and alpha-lobeline have no value in resuscitation because they increase 
respiratory depression. According to Foster,?? the more scientific anesthe- 
siologists consider analeptics to be very poor substitutes for proper resusci- 
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tative measures, namely, the establishment of a clear airway and the admin- 
istration of oxygen under positive pressure. He believes that many needless 
fatalities are caused by the use of analeptic drugs and the neglect to insti- 
tute early artificial respiration which will suffice in nearly every instance. 

In spite of the literature advising the use of carbon dioxide for the relief 
of respiratory depression, I have never permitted its use for that purpose. 
Eastman, Dunn, and Kreiselman** have shown that there is no lack of earbon 
dioxide in the state of asphyxia and acute anoxia. The blood carbon dioxide 
is elevated which increases the depression of the respiratory centers. There- 
fore, there is a definite contraindication to carbon dioxide for the purpose of 
resuscitation. 


Coughing and Hiccoughing.—Coughing is one of the most common and 
annoying complications of Pentothal Sodium anesthesia; it is not infrequently 
followed by laryngospasm which is often induced by stimulation of the larynx 
by seeretions which are coughed up by patients with chronic bronchitis. This 
complication is best treated by rapid increase in the depth of anesthesia; at 
least 5 e.c. of Pentothal should be administered at once. Oxygen administered 
under inereased pressure may be necessary to relieve the condition. 

Hiccoughs rarely occur, but in the event that they do the condition can be 
relieved with carbon dioxide. 


Contraindications.—<As a result of extensive experimentation on the part 
of investigators, it has been found, contrary to original beliefs, that there are 
few absolute contraindications to the use of Pentothal Sodium. 

A complete history of the patient should be taken preoperatively and if 
any one of the following conditions exists, it should be carefully evaluated be- 
fore any anesthetic is administered. 


1. Anemia.—If the red blood count is below 2.5, I do not give the patient 
Pentothal. Thornton, Martin, Livingstone, and Adams*™ state: ‘‘The pres- 
ence of anemia is a real hazard in that it markedly reduces the oxygen carry- 
ing capacity of the blood. The resulting anoxia cannot be corrected by the 
use of anesthetic mixtures rich in oxygen.’’ Noble®® has found that a person 
with a hemoglobin less than 45 per cent may show no evidence of cyanosis 
even though the anoxia is severe. A markedly anemic patient is a bad risk 
under any type of anesthetic, but cyclopropane is considered to be safer 
than the rest. 


2. Hypertension.—This condition is not considered by most authorities to 
be one which contraindicates the use of Pentothal. As a matter of fact, 
Lyford”* has reported that Pentothal is the anesthetic of choice for ortho- 
pedie procedures at Johris Hopkins because it is associated with little nausea 
or vomiting, and it has little effect on the blood pressure and intracranial 
pressure; there have been no anesthetic deaths for the past ten years as a 
result of this choice. Parsons”’ states: ‘‘ Although the fall in blood pressure 
with pentothal sodium is ordinarily of small moment, in cases of high intra- 
cranial pressure a slight fall may cause serious cerebral anaemia.’’ Whitacre 
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and Sankey** have pointed out, ‘‘A sharp increase in blood pressure in a pa- 
tient with arteriosclerosis, even for a short period of time, may be sufficient 
to rupture a cerebral vessel.’’ Patients with blood pressures of 200 mm. or 
over of Mg. are not accepted for Pentothal anesthesia in my office for the 
reason that either a rise or a fall of blood pressure in a hypertensive person 
may have an untoward effect. 


3. Hypotension——Thomas”’ has found that the drop in blood pressure 
during the administration of Pentothal may range from 8 to 40 mm. and that 
the drop is in accordance with the rapidity of the administration of the drug. 
Therefore, if a patient has a blood pressure of 90 mm. or less of Mg., the use of 
Pentothal is contraindicated. The reason for this is obvious since even a mod- 
erate drop in blood pressure during the administration of the drug may be 
deleterious. 

4. Impaired Respiratory Function.—If the patient has a pulmonary dis- 
ease which is characterized by difficult breathing or coughing, or if there is an 
abnormal amount of secretion, Pentothal is contraindicated. 


5. Ankylosis of the Jaws.—lf the pharynx is not freely accessible, Pento- 
thal should not be used under any circumstance. 


6. Elderly Patients——If the patient is old, but in good general health, 
Pentothal may be indicated rather than contraindicated, especially if the pa- 
tient is apprehensive. However, it must be remembered that elderly patients 
require smaller amounts of the drug than do young patients, and they detoxify 
more slowly so that Pentothal must be given very slowly and cautiously. Need- 
less to say, if the patient is debilitated, Pentothal should not be given. 


7. Very Young Patients——Although Pentothal has been administered with 
suecess to infants, I do not like to use it for children under the age of 12 years 
because they require relatively large amounts of the drug and their recovery 
time may be prolonged. 


8. Heart Disease—For the purpose of discussion, heart disease will be di- 
vided into the following two groups: (a) coronary artery disease; (b) de- 
compensation. 


a. Coronary artery disease: Three of the chief dangers in administering 
an anesthetic to a patient with coronary artery disease are, according to 
Belinkoft® : 


1. Anoxia of the cardiac muscle and a fall in the diastolic blood pressure. 
(The coronary arteries are dependent upon the diastolic blood pressure for 
their supply of blood.) 

2. Lack of oxygen. 

3. An excitement stage which might impose a strain on the cardiac muscle 
and precipitate a coronary spasm and occlusion with myocardial infarction. 
When Pentothal is administered to patients with coronary artery disease, 100 
per cent oxygen may be given simultaneously; the induction is pleasant, and 
there is no excitement stage during administration or recovery. 
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Patients with angina pectoris who have received Pentothal in my office 
have gotten along very well. I always administer at least 50 to 75 per cent 
oxygen during the operative procedure, and 100 per cent oxygen postoper- 
itively until the patient has reacted from the anesthetic. 


b. Decompensation: Any patient who has symptoms of cardiac decompensa- 
tion or a history of rheumatic fever with a valvular lesion and previous de- 
‘ompensation should be hospitalized if a surgical procedure must be performed 
because such a patient is an extremely poor anesthetic and surgical risk. 
Belinkoff*’ points out that these patients, in some cases, do not exhibit signs 
of heart failure during or immediately following the operation, but that the 
heart failure begins to show and progress during the first and second postoper- 
ative days. He states: ‘‘Once these people go into cardiac failure, it is very 
difficult to return them to their normal state since superimposed upon the dis- 
eased heart is the insult of a major surgical procedure.”’ 


Conclusion 


In considering nitrous oxide, no statement could be more pertinent than 
that which has already been made by Feldman": ‘‘It is because anoxia is al- 
ways present when nitrous oxide is inhaled for complete anesthesia that I 
feel the need very urgent for the profession (dental) to make an honest and 
courageous reappraisal of its attitude toward this agent... . It is going to be 
diffieult to change the attitude of the profession toward an agent about which 
a century old tradition has been built. But it must be done.’’ It would re- 
quire a great deal more courage for us to make our reappraisals of nitrous 
exide if it were not for the fact that Pentothal, which approaches the ideal 
anesthetic agent, has been provided for our use. There is no doubt that 
Pentothal Sodium when used as the sole anesthetic agent or when it is sup- 
plemented with nitrous oxide-oxygen is far superior to nitrous oxide anes- 
thesia alone. Under the circumstances, it should not be too difficult to change 
the attitudes of intelligent men once they are thoroughly acquainted with 
the dangers of hypoxia which attend the use of nitrous oxide anesthesia. It 
is certainly time for the members of the dental profession to accept and use 
the notable gift presented by modern anesthesiology, Pentothal Sodium, and 
to place nitrous oxide in a position commensurate with its true value, namely 
that of a valuable adjuvant. 
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Oral Roentgenology 


PLACEMENT, ADAPTATION, AND RETENTION OF 
PERIAPICAL FILMS 


MatrHew Lozirr, B.S., D.D.S., New York, N. Y. 


ISPLAYING the area under examination on the roentgenograph sym- 
metrically, clearly, with minimum distortion, and in its entirety depends 
a good deal upon the proper placement, adaptation, and retention of the 
periapical film. 
Placement of the Film 
The following six factors must be considered at all times for proper 
positioning or placement of periapical films, when dealing with adults: 


1. Since the regular standard-sized periapical film, 1144 inch by 114 inch, 
cannot be employed efficiently in some locations of the average-sized mouth, 
the choice preferably will be between the regular and the smaller size, 1 inch 
by 1% inch, the so-called No. 0, periapical film. 

2. Before the film packet is placed in the mouth, its corners should be 
carefully and adequately rolled (never bent) wherever it is anticipated that it 
will interfere with the contour of the oral tissues. This is essential in order: 
(a) to facilitate close adaptation of the film packet to the tissue; (b) to pro- 
vide a flat film surface for the reception of an undistorted roentgenographic 
image; (ce) to avoid hurting the patient. Promiscuous bending or breaking of 
the film packet is to be assiduously avoided at all times to prevent perma- 
nently marring the highly delicate film emulsion. 

3. The center of the film packet preferably should be located at or near 
the tooth or area to be examined. 

4. In examination of molars, the film packet should be positioned about 
one-sixth inch above the teeth in the lower jaw and about one-quarter inch 
below the teeth in the upper jaw. The free border of the film packet should 
best be carefully aligned with the occlusal surfaces of the teeth. (Figs. 1 and 
2.) Only this arrangement will permit a correct and symmetrical free film 
border. 

5. In examination of canines and premolars, the film packet is best not 
aligned parallel with the incisal and occlusal surfaces of the adjoining teeth. 
To obtain a correct free film border, the alignment of the film packet here 
should be executed exactly as indicated on the respective illustrations. (Figs. 
3, 4, 5, and 6.) 


Former Instructor in Oral Surgery, New York Postgraduate Medical College Hospital ; 


Former Attending Oral Surgeon, Bellevue Hospital. 
Received for publication Nov. 1, 1948. 
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TOOTH BEING 
EXAMINED 


CENTER OF FILM. 
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Fig. 1.—When examining upper molars, the center of the film packet is best located 
at the tooth or area to be examined. It is positioned one-quarter inch below the occlusal sur- 
faces of the molars and premolars. The free border of the packet is aligned parallel with 
the occlusal surfaces of the teeth. 





TOOTH BEING 
EXAMINED 
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Fig. 2.—When examining iower molars, the center of the film packet is best located at 
the tooth or area to be examined. It is positioned one-sixth inch above the occlusal surfaces 
of the molars and premolars. The free border of the packet is aligned parallel with the oc- 
clusal surfaces of the teeth. 
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6. The patient should experience no pain and very little discomfort during 
the positioning and adaptation of the packet. Whenever pain is evineed, the 
operator should be quick to evaluate the factor responsible for it. 
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Fig. 3.—When examining upper canines, the center of the film packet is best located at 
the tooth. The free border of the packet is best not aligned parallel with the incisal surfaces, 
the distal corner being positioned considerably lower than the mesial. 
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Fig. 4.—When examining lower canines, the center of the film packet is best located 
at the tooth. When the smaller-sized film is being employed, as it ordinarily should be 
preferred, the distal border of the packet should extend up to the exact center of the occlusal 
surface of the corresponding second premolar. The free border of the film packet is best not 
aligned parallel with the incisal and occlusal surfaces of the teeth, the distal corner being 
considerably above the mesial, 
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To carry out correctly all of the requirements mentioned, it is necessary 
that, among other things, the operator see clearly the area upon which the film 
packet is to be positioned; he must, therefore, always stand facing the patient 


while introducing the film packet into the mouth. 


ak 
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Fig. 5.—When examining the upper premolars, the mesial aspect of the film packet is 
aligned with the mesial surface of the corresponding lateral incisor. The free border of the 
film packet is somewhat in line with the incisal surfaces of the lateral incisor and canine, 
as it extends distally it is aligned considerably below the occlusal surfaces of the premolars 
and molars. Only this arrangement will result in a symmetrical free film border on the 
roentgenograph. 


The 
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: Fig. 6.—When examining lower premolars, the mesial aspect of the film packet is 
aligned with the mesial surface of the corresponding lateral incisor. The free border of the 
film packet is somewhat in line with the incisal surfaces of the lateral incisor and canine, 
but as it extends distally it is aligned considerably above the occlusal surfaces of the pre- 
molars and molars. Only this arrangement will result in a symmetrical free film border on 
the roentgenograph, 
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In the lower jaw, the presence of the tongue and the usually prominent 
and active muscles of the floor of the mouth requires gentle but positive and 
adequate displacement of these tissues before proceeding with the positioning 
of the film packet (Fig. 7). Proper preparation of the film packet corners is 
especially essential here. In the lower canine and incisor regions, the employ- 
ment of the smaller-sized periapical film will, in the majority of cases, be found 
most convenient and advantageous, particularly when the mouth is small, the 
jaw narrow, and the tissues exceedingly tender. 

















Fig. 7.—Before proceeding with placement of the film packet in the lower molar and 
premolar regions, the tongue should be adequately displaced with the operator’s index finger 
to provide the necessary room. The right index finger is used for the patient's right side, 


and vice versa. 


The films are best carried into the mouth, when examining the lower jaw, 
with the operator using his left hand for the patient’s right side and his right 
hand for the patient’s left side. The operator’s other hand is used first for 
displacement of the patient’s tongue and for the adaptation of the film packet, 
and second for guiding the patient’s finger into the mouth for its retention. 


Adaptation of the Film Packet 


Contrary to some of the present-day teaching, it has been my experience 
that to register the area under examination clearly and with minimum distor- 
tion, close contact of the film packet with the oral tissues is essential at all 
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times. This partly may explain one of the principal reasons why an intraoral 
roentgenograph is to be preferred, whenever only possible, to an extraoral 
approach, where close adaptation of the film to the tissue is unobtainable. 
However, mere placement of the film packet in the patient’s mouth rarely 
will render it in close contact with the tissue to be examined. It is necessary, 
therefore, for the operator personally to adopt the film by compressing it 
close to the tissue, after placing it in position. As to the question of the 
possibility of distorting the film plane through its close contact with the tissue. 
it may be unequivocally stated that that limited portion of the film which will 
correctly register the essential area of examination ordinarily will remain in a 
practically undistorted plane whenever the film packet is properly adopted. 
(Fig. 8, A and B.) 





























Fig. 8.—A and B; Due to the decidedly limited dimensional width of the central ray 
(among other factors), only a portion of the roentgenograph can be portrayed with little 
or no distortion. It is because of this: (a) the center of the film packet should be posi- 
tioned at the tooth or area to be examined; (b) the central ray carefully directed at the tooth 
or area to be examined; (c) the film packet adopted and retained at its center (to provide a 
flat film plane); (d) since the undistorted area on the periapical roentgenograph is quite 
limited in size, many more exposures are ordinarily required in an examination than are being 
presently employed. 


Retention of the Film Packet 


The various types of film-retaining appliances offered to the profession 
have, in my opinion, little or no place in preoperative intraoral roentgenog- 
raphy, since the two essential factors for obtaining satisfactory roentgeno- 
graphic images, close contact of the film packet to the tissue and wnob- 
structed vision of the area to be examined, are hardly possibly unless the film 
packet is being retained by the patient’s own finger. 

The retention of intraoral films, especially in adults, can best be aeccom- 
plished when we employ the patient’s thumb, the one opposite to the side to be 
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B. 


Fig. 9.—A, Whenever the patient’s film-supporting finger (in a partly edentulous mouth) 
is not positioned between his opposing teeth, the jaws will be frequently brought into too 
close opposition, interfering with the operator’s vision of the area to be examined. B, When- 
ever the patient’s film-supporting finger (in a partly edentulous mouth) is positioned be- 
tween opposing teeth, the operator can clearly see the area to be examined, 
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examined, in the upper jaw, and the patient’s index finger, the one opposite to 
the side to be examined, in the lower jaw. To avoid needless fumbling, these 
fingers should always be positioned over the center of the film packet by the 
operator himself instead of by the patient, as is still so frequently being done. 
After the film packet is properly positioned, adopted, and retained, the patient 
is asked to close or bite in gently on his film-supporting finger while the re- 
maining fingers of the hand are placed by the operator in contact with the face, 
in the upper jaw, or curled against the palm, in the lower jaw. This arrange- 
ment is essential for a twofold purpose: to render an unobstructed view of the 
field of examination and to add to the stability of the patient’s hand. 

When asking a partly edentulous patient to close on his film-supporting 
finger while he is retaining the film packet, it is best to guide or direct him 
to position this finger between two of his opposing teeth whenever possible. 
This measure will obviate bringing the jaws into too close opposition, which 
in turn may interfere with observing the area to be examined. (Fig. 9, A 
and B.) For this reason and also to obtain better compression of the film- 
supporting finger, the patient’s artificial denture, one not in the jaw to be 
examined, should, whenever available, be retained in the mouth during the 
examination. 

Incidentally, employment of a small sterile wooden bite block for re- 
tention of a film packet will be found upon occasions quite helpful in an im- 
mediate postoperative roentgenographic examination in order to avoid place- 
ment of the patient’s finger in close proximity to the field of the operation, 
though the resulting roentgenographic image may frequently be found some- 
what distorted. 
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Oral Pathology 


MYOBLASTIC MYOMA 


DonaLp A. Kerr, D.D.S., M.S.,* ANN ARBor, MICH. 


TUMOR entity deseribed in 1926 by Abrikossoff' under the name myo- 

blastic myoma has since been described as myoblastoma, granular-cell 
myoblastoma, rhabdomyoma, and fibrocytoma granulare. Although similar 
single lesions had previeusly been reported as rhabdomyoma?* and xanthoma,’ it 
was Abrikossoff’s report of five cases which established this lesion as an entity 
associated with striated muscle. 

Since 1926 the tumor has frequently been described in the literature. 
Crane and Tremblay‘ in a thorough review of the literature in 1945 collected 
157 cases and added five of their own. Since 1926 Simon® has reported 6 cases, 
Powell® 3, Bernier’ 17, and numerous single cases have appeared in the litera- 
ture. Malignant granular-cell myoblastomas have been reported by Ackerman,* 
Ravich, Stout, and Ravich,® and Khanolkar.*® The number of cases reported 
since 1926 indicates that the tumor is of infrequent occurrence, and the numer- 
ous synonyms suggest that the histogenesis is not well understood. 


Clinical Characteristics 


The tumors appear at any age, but are most frequent in the third, fourth, 
and fifth decades. They are frequently congenital in the alveolar process, and 
one case was reported in the breast of a woman 79.1! They appear in both 
sexes with equal frequency. The lesions appear in all parts of the body with 
the highest incidence in the tongue, alveolar process, subcutis, and skin. The 
lesions are usually small (0.5-2 em.), sharply circumscribed, discrete, elevated 
tumors, having a gray to grayish white, smooth surface. In a few instances 
the lesions are polypoid or ulcerated. The tumors are firm, nontender, and 
may show gradual increase in size. Although malignant granular-cell myo- 
blastomas have been reported, the tumors are usually benign, and a cure is 
effected with complete local excision. Recurrences have been reported when 
removal was incomplete. 


Morphologic Features 


Gross Characteristics —The tumors are 0.5-2 em. in size, although myo- 
blastomata up to 10 em. have been reported.’* They are usually sharply cir- 
eumscribed, occasionally encapsulated, smooth masses. Lobulated and poorly 


808 Read before the meeting of the American Academy of Oral Pathology, Chicago, February, 
*Assistant Professor of Dentistry and Assistant Professor of Pathology, Medical School, 
University of Michigan. 
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defined infiltrating forms occur. They are usually subepithelial with the over- 
lying epithelium smooth and regular. In some eases the epithelium is hyper- 
plastic, and carcinomatous change is seen.’* On eut section the tumor is firm 
and gray to grayish yellow in color. 


Microscopic Characteristics—The most outstanding feature is the large, 
rounded, pale, granular cells. The cells are round to polyhedral in shape with 
some elongated and spindle forms. They are 20-60 U. in diameter with the 
elongated cells being as much as 300 U. in length. The cells are in syncytial 
masses and ribbonlike rows with delicate connective tissue fibrils and strands 
separating the individual cells or groups. Occasional remnants of muscle 
fibers are also interspersed. The cytoplasm is abundant, granular, and varies 
from slightly basophilic to intensely eosinophilic due to the variation in size 
and number of the granules. In some cases the granules are arranged in ir- 
regular rows producing a fibrillar effect. Cross and longitudinal striations 
have been demonstrated, but not consistently. The nuclei are round to oval, 
vesicular, and centrally placed. Pyknotie and spindle forms sometimes occur. 
Differential diagnosis is with xanthomas and rhabdomyosarcomas. 


Case Reports 


Case 1.—The patient, a 47-year-old man, noticed a small lump on his 
tongue for the past four months. On examination there was a slightly elevated 
grayish area 2 by 2 em. on the dorsum of the tongue. The area was well circum- 
seribed, firm, and asymptomatic. The remainder of the physical examination 
was negative. The gross specimen was a pea-sized grayish nodule beneath an 
intact epithelial surface. Microscopically the epithelium over the surface was 
hyperplastic with some increase in keratohyalin on the surface. Beneath the 
epithelium there were large polyhedral cells containing a pale granular cyto- 
plasm and a centrally placed vesicular nucleus. The submucous connective 
tissue and muscle were replaced by the large granular cells. Small residual 
muscle fibers were interspersed between the groups of cells. 


Diagnosis: Myoblastie myoma. 


Case 2.—The patient was a 6-week-old infant with a pea-sized mass on the 
lower alveolar ridge near the cuspid region. The mass had been present since 
birth without change in size or character. Physical examination was nega- 
tive. 

Prepared slide was submitted by Dr. J. B. 8S. Microscopically this was a 
small polypoid mass covered by a slightly thickened mucous membrane. Be- 
neath the epithelium invading the submucosa were numerous large oval to 
polyhedral cells. The eytoplasm was finely granular and had a slight baso- 
philic quality. The nuclei were small and oval to spindle in shape. The 
chromatin was granular but compact. The cells invaded the connective tissue 
and there was no evidence of a capsule. 


Diagnosis: Myoblastiec myoma or so-called ‘‘epulis of the newborn.’’ 
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Case 3.—The patient, a white married woman, for one year had been 
aware of a firm, slightly elevated, grayish asymptomatic lesion 1 em. in diameter 
on the right lateral and dorsal surfaces of the tongue. Physical examination was 
negative. 

Microscopie examination revealed a normal mucosal surface beneath which 
was a well-cireumscribed area composed of very large rounded cells containing 
abundant granular cytoplasm. Variation in the size of the cells was noticeable, 
with the larger cells having a marked dispersion of the granules. The nuclei 
were vesicular and centrally placed. The cells were arranged in masses and 
ribbons duplicating somewhat the pattern of tongue muscle. The individual 
cells were separated by delicate connective tissue fibrils while larger groups 
of cells were separated by heavier connective tissue septa. 


Diagnosis: Myoblastie myoma. 


Case 4.—The patient, a white married woman aged 26, complained of a 
tumor of her tongue. In October, 1945, she noticed a swelling of the right 
side of her tongue. She had the impression that the tongue was twice normal 
size. The swelling disappeared in about two hours. Two weeks following 
the swelling the patient was aware of a thickening and tumescence on the 
right lateral margin of the tongue. There were two or three episodes of swell- 
ing previous to December, 1945, after which there was no swelling, but the 
tumor persisted. The patient was pregnant at the time of examination and 
was advised to delay treatment until after delivery. In May, 1946, she re- 
turned for treatment. The tumor had decreased in size and now measured 
1.5 by 1 em. It was situated on the right lateral margin approximately at the 
junction of the anterior and middle one-third. It was firm and of a lighter 
color than the surrounding mucosa. The gross specimen measured 3 by 2 by 
2.5 em., and there was a firm grayish nodule 2 by 1.5 em. beneath the mucosa. 

Microscopically the tumor was composed of large rounded cells with an 
abundant finely granular cytoplasm which was only slightly eosinophilic. The 
nuclei were round, vesicular, and in the center of the cell. Single cells and 
small groups of cells invaded and replaced the tongue muscle. Residual 
muscle fibers and delicate connective tissue strands separated the tumor cells 
into varying sized masses. 


Diagnosis: Myoblastie myoma. 


Case 5.—Two prepared slides, from a biopsy of the lip, were presented by 
Dr. C. E. B. No other history was available. 

Microscopically there was a small, discrete mass composed of moderate- 
sized polygonal to spindle cells having a granular cytoplasm. Nuclei were 
vesicular and round, spindle and pyknotie in character. 


Diagnosis: Myoblastie myoma. 


Case 6.—The patient presented with a growth on the tongue. No other 
history was available. 
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Microscopically the surface epithelium was slightly hyperplastic with 
thin, deep rete pegs. There were isolated areas of epithelium beneath the 
surface. The subepithelial tissue was composed of large round to polyhedral 
cells having a finely granular eosinophilic cytoplasm. The granules had a 
fibrillar arrangement in many areas. The cells duplicated the’ pattern of 
tongue muscle with fasciculus being separated by delicate connective tissue 
fibrils. Residual muscle cells were present. 

Diagnosis: Myoblastic myoma. 

Case 7.—The patient, a white man 24 years of age, had a lump on the right 
thigh of a few months’ duration. No other history was available. 

Microscopically the tumor was composed of large, rounded, polyhedral 
cells having an abundant, finely granular, pale eosinophilic cytoplasm. The 
nuclei were very large, markedly vesicular, and contained prominent nucleoli. 
Dense but delicate connective tissue fibers and occasional muscle fibers were 
present. 

Diagnosis: Myoblastic myoma. 

Case 8.—The patient, a 50-year-old man, had a growth on the anterior 
surface of the tongue 1 em. in diameter. This had been present for about six 
months. No other history was available. 

There were three prepared slides from the V. W. Hospital. 

Microscopically the tumor was made up of large rounded e¢ells having a 


fine granular cytoplasm which was only slightly eosinophilic. The nuclei 
were round, vesicular, and in the center of the eell. Fine fibrillar strands 
separated groups of cells. Portions of muscle fibers were associated with the 


tumor eells. 
Diagnosis: Myoblastie myoma. 


Case 9.—The patient, a 34-year-old man, had an ulcer on the tongue which 
was present for approximately six months. The ulcer was moderately painful 
when food was taken into the mouth. Examination revealed a small ulcer 0.5 
em. in diameter on the tip of the tongue slightly to the left of the midline. The 
borders were slightly raised and indurated, and the base was fluffy gray. The 
remainder of the physical examination was negative. 

Microscopically the lesion was papillomatous with a marked hyperplasia 
of the mucosa. There was epithelial proliferation with invasion and lack of 
differentiation. Numerous nests of atypical epithelial cells having cornified 
centers were deep in the tissue. The tissue being invaded was composed of large 
rounded cells having a pale eosinophilic, granular cytoplasm. The nuclei were 
round, vesicular, and centrally placed. 

Diagnosis: Cornifying squamous-cell carcinoma infiltrating a myoblastie 
myoma. 


Case 10.—The patient was a 50-year-old woman. ‘‘Tumor from back.’’ No 
other history was available. 
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Grossly this was a firm, lobulated, homogeneous, dark, yellowish brown 
mass. 

Microscopically the tissue had a lobulated appearance with the lobules 
made up of large rounded cells having an eosinophilic granular cytoplasm. 
In some cells granules were coarse while in others they were fine. The 
vesicular nuclei were centrally placed. These cells invaded adipose tissue 
and striated musele. Secharlach R stain on frozen sections showed the large 
granular cells to contain stainable lipid. 


Diagnosis: Lipoma arising from brown fat (vestigial hibernating gland). 


Discussion 


The histogenesis of this tumor presents many problems, and numerous 
opinions have been offered as to its true nature. Abrikossoff’ in his first re- 
port suggested the tumor arose from myoblasts in areas where muscle was 
degenerating from trauma or inflammation. Gray and Gruenfeld,’? Ewing," 
and Bernier’ subseribe to this view. In his second reported series Abrikossoff*® 
interpreted the tumors as arising from premature myoblasts as had been sug- 
gested by Klinge.*® Gray and Gruenfeld’? suggested that the tumor cells 
developed from mature myoblasts but did not develop into mature muscle cells, 
and indicated they were myoblasts undergoing necrobiosis. Wolbach™ and 
Godlewski’® pointed out that the granules were the same as those seen in de- 
veloping myofibrils, and demonstrated that these granules were aligned to 
produce both eross and longitudinal striations (Fig. 1). 

Klingel’® and others believe the tumor is dysontogenetie in origin with 
those developing in areas where muscle is not normally present being due to 
embryologie association in the primitive segment. 

The cases submitted exhibit characteristics which support the various 
theories of histogenesis. 

In the tongue, some of the muscle cells have acquired a swollen granular 
appearance suggestive of degeneration. The altered cells and normal cells, 
although intermingled, retain the pattern of striated muscle. This is 
strongly in favor of the degeneration following trauma hypothesis of histo- 
genesis (Fig. 2). The absence of reparative changes in the surrounding 
stroma and overlying epithelium does not strengthen the traumatie theory 
of origin. Beeause lesions other than those of the tongue do not charae- 
teristically show the same relationship of granular and normal cells in the 
pattern of striated muscle, it is possible that a single term is being used to 
deseribe two different but similar lesions. 

The occurrence of this tumor in areas where striated muscle is not nor- 
mally present and its congenital appearance on. the alveolar ridge support 
the dysontogenetic theory of origin (Fig. 3). 

The variation in cellular detail and the inability of the lesions other than 
those of the tongue to duplicate the pattern of striated muscle (Fig. 4) favor 
the neoplastic theory of histogenesis. The tendency for recurrence following 
incomplete removal gives added support to the neoplastic concept. Although 
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Fig. 1. 





Fig. 2. 


Fig. 1—Case 3. Large vacuolated and granular eosinophilic cells replacing muscle 
fibers. Longitudinal arrangement of fibrils simulating developing muscle. Supports theory of 
developmental origin of this tumor. 

Fig. 2.—Case 3. Large eosinophilic granular cells arranged in pattern of muscle bundles. 
Residual muscle fibers interspersed between the tumor cells. Preservation of muscular pattern 
and swollen granular vacuolated cells support theory of degeneration. 
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Fig. 4. 


Fig. 3.—Case 3. Large finely granular eosinophilic cells without a definite growth pat- 
tern. The complete replacement of muscle pattern and growth pattern of the tumor cells 
supports the neoplastic theory of histogenesis. 

Fig. 4.—Case 9. The cells although smaller have the same morphologic characteristics. 
The tongue architecture has been entirely replaced by neoplastic cells. There is marked 
proliferation of the surface epithelium with infiltrative growth. This also supports the neo- 
plastic theory of histogenesis. 
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malignant forms are difficult to differentiate from rhabdomyosarcoma, the 
frequent recent reports of this lesion producing metastasis must be given 
consideration and are, therefore, supporting evidence of the neoplastic charac- 
ter of this lesion. 

Although the preponderance of evidence appears to favor the myoblastic 
myoma being a neoplasm, the question of its histogenesis is unanswered. The 
most satisfactory conclusion at present is that of Crane and Tremblay which 
states, ‘‘At the present time conclusions as to the histogenesis of these lesions 
are not warranted. It may be that some represent true neoplasms, while oth- 
ers, as those of the tongue, are the result of degeneration of skeletal muscle.’’ 


Summary 


In a review of the literature thirty-five cases have been collected in ad- 
dition to the 162 reported by Crane and Tremblay. I have added nine of my 
own. Of the nine cases, six were from the tongue and one each from the 
alveolar ridge, lip, and thigh. Of these, five were in males, two in females, 
and in two the sex was unknown. One ease of a tumor having similar charac- 
teristics but arising from brown fat or vestigial hibernating-gland was in- 
cluded to illustrate the necessity for using fat stains for a differential diag- 
nosis (Fig. 5). One ease with an associated squamous-cell carcinoma was 
included. 


Fig. 5.—Case 10. Large eosinophilic granular cells intermingled with vacuolated cells. 
Invasion between muscle fibers and adipose tissue cells. Muscle fibers are intact and not 
invaded as in other cases. Vacuolated cells are positive for fat with sudan III stain. 
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Operative Oral Surgery 


OSTEOMYELITIS OF THE MAXILLA IN THE NEWBORN 
Report of a Case Treated With Penicillin 
M. MicuaeEt CouHEN, D.M.D.,* Boston, Mass. 


LEMENTOWSKY’ first described osteomyelitis of the jaws in the new- 

born in 1876, and since that time only eighty reports of this condition 
have appeared in the literature. This disease oceurs most frequently in the 
maxilla, but it can involve the mandible. When the maxilla is involved, a 
characteristic clinical picture appears. The clinical signs are gross swelling 
of the affected cheek, induration, involvement of eyelids, and protopsis and 
chemosis may also be present. There may be a purulent unilateral nasal dis- 
charge, and a sinus may discharge some pus from the region of the face below 
the inner canthus of the eye. Within the oral cavity the alveolar and palatal 
tissues are markedly inflamed and swollen. Numerous sinuses may be found 
in the mucobuceal fold of the maxilla and the crest of the alveolus. Even 
though the right side alone may be involved, the inflammation of the oral 
tissues is usually bilateral. 

Many observers believe that osteomyelitis of the maxilla in the newborn 
is a primary disease, and several theories have been proposed to explain how 
the infection enters the maxilla. Some believe that the organisms may come 
from the vaginal canal of the mother during childbirth, others suggest con- 
tamination from fingers of the nurse or from the breasts of the mother, or 
even from apparatus used in cleansing the baby’s mouth after birth. The ma- 
jority of writers are of the opinion that osteomyelitis of the maxilla in the 
newborn results from a bacterial infection due to Staphylococcus aureus. 
Zarfi? and others* * believe that the infection in the maxilla is secondary to a 
primary focus such as erysipelas or stomatitis which has extended to the 
maxilla via the lymph channels.’ Poncher and Blayney’s histologic studies 
suggest that nasal infection and sinusitis ean play an important part in the 
pathogenesis of osteomyelitis of the maxilla. Another route of invasion of 
the maxilla may be a hematogenous one; such instances were observed by 
Bass® and Self.’ In their cases the maxilla was involved secondarily to some 
primary focus. 


From the Boston Floating Hospital and the Department of Pediatrics, Tufts College 
Medical School. 

Received for publication No. 4, 1948. 
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Fig. 1. 





Fig. 2. 


Fig. 1.—A. B., A 3-week-old boy with gross swelling of the right cheek due to osteomye- 
litis of the maxilla. 
Fig. 2.—A. B., twenty days later, having received 160,000 units of penicillin daily. 








OSTEOMYELITIS OF MAXILLA IN NEWBORN 


Case Report 


On Feb. 2, 1947, A. B., a 3-week-old boy, was referred to the Boston F'loat- 
ing Hospital because of a swelling under the right eye. 

The family history was noneontributory. The past history revealed that 
the mother was well throughout the pregnaney, and was delivered normally 
at term. The baby’s birth weight was 6 pounds, 1 ounee. Following cireum- 
cision on the sixth day, the baby had a ‘‘eold’’ and running nose. Swelling 
appeared at the outer canthus of the right eye, which became larger and 
redder daily, finally obscuring the right eye. Local treatment had consisted 
of penicillin ointment and nose drops without satisfactory effect, necessitating 
admission to the hospital. 


On admission the physical examination revealed a well-developed, well- 
nourished baby boy, with a huge red swelling under the right eye. The tem- 
perature was 101 F., the pulse 120, and respirations 24. The skin was warm, 
moist, and of normal color. The hair was dark and seanty. The head was 
well formed; the anterior fontanelle measured 3 em. in diameter. The ear 
drums were pearly gray. Under the right eye there was a large red swelling 
which was fluctuant in the center, and had a pin point opening which drained 
a drop of pus. The inferior palpebral conjunctiva was red and swollen, but 
the eye itself was unaffected. The upper lid was slightly reddened. There 
was a greenish purulent discharge from the nostrils. The nose, which had a 
swollen right ala, was pushed to the left. The right corner of the mouth was 
pulled down. Intraoral examination revealed a sinus, in the mucobuccal fold, 
which exuded pus on external pressure to the right side of the face. There 
was a similar smaller opening in the region of the left cuspid tooth. The 
mucous membrane covering the hard palate was lumpy and whitened. The 
throat was negative. The tonsillar and posterior chains of lymph nodes were 
moderately enlarged on both sides. The neck was normal as were the lungs. 
The heart was not enlarged, and there were no murmurs. The abdomen was 
likewise normal. The umbilical cord was separating; the liver extended one 
fingerbreadth below the costal margin. The spleen and kidneys were not 
enlarged. There were no masses, tenderness, spasm, or rigidity. The back 
was well formed. The genitalia were normal except for the recent cireum- 
cision. The anus was normal by inspection. The extremities were well 
formed; there was no elubbing, cyanosis, or edema. The reflexes were 
physiologie. 


Laboratory Data.—Red blood cell count 4.2 million, hemoglobin 86 per 
cent, white blood cell count 15,600, polymorphonuclear leucocytes 56 per cent, 
lymphocytes 36 per cent, monocytes 4 per cent, bands 3 per cent, eosinophils 
| per cent. Later red blood cell count determinations were 4.03 million and 
3.14 million; the white blood cell count fell to 15,000 and to 10,000 with a fall 
in the percentage of polymorphonuclear leucocytes. A micro-Hinton test was 
negative. Culture from the eye showed no gonococcus, but the culture of pus 
from the mouth showed a Staph. aureus, coagulase positive, and a colon bacillus. 
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X-ray examination of the head was essentially negative and showed no 
erosion or destructive processes. 


Hospital Course.—The patient was treated with penicillin for twenty- 
seven days with 160,000 units daily supplemented by small doses of sulfadia- 
zine to prevent overgrowth of gram-negative organisms. On the twentieth 
hospital day a sequestrotomy was performed with removal of two deciduous 
tooth buds (the right lateral incisor and euspid). After this procedure, an 
uneventful recovery followed. 

At the time of discharge on the twenty-eighth hospital day, there was 
slight redness of the lower right eyelid, and the sinus tracts in the mouth 
were practically healed. The baby breathed noisily and had a moderate 
amount of nasal discharge. 

Discussion 


This case demonstrates that osteomyelitis of the maxilla can be success- 
fully treated with penicillin without radical surgical intervention. After 
localization of the lesion has occurred, only sequestrotomy and removal of 
tooth buds to facilitate better drainage are required. Most of the early re- 
ports had a high mortality rate, and those patients surviving often had a se- 
vere deformity due to extensive surgery. This disease prior to the advent 
of antibiotics ran a chronic course, and extended over long periods. Jacoby 
and Sagorin,® Losch,® and others reported spectacular results with penicillin. 
With present advances in the intravenous administration of penicillin, the 
duration of this disease can be greatly reduced. The most frequent organism 
found in osteomyelitis of the maxilla of the newborn is Staph. aureus. Other 
organisms found are hemolytic streptococci, pneumococci, and colon bacilli. 
Many observers believe that osteomyelitis of the maxilla is a primary infec- 
tion of the tooth buds, while some believe it arises from a contiguous infec- 
tion. However, it is interesting to note that Self? in reporting 138 cases of 
acute hematogenous osteomyelitis found that the jaws were secondarily in- 
volved in only three cases. I have had an opportunity to follow this patient 
postoperatively and to observe the results of the infection on the develop- 
ing deciduous maxillary teeth. 

At the age of 6 months, when the baby was next seen, the maxilla had 
completely healed showing no signs of infection, and there were no erupted 
deciduous teeth in either jaw. When he was seen again at 17 months, there 
were many erupted deciduous teeth, both maxillary and mandibular. The 
size and shape of the maxilla, as well as the morphology of the teeth, appeared 
normal. The baby was well developed physically. Intraoral examination 
revealed the following deciduous teeth erupted : 


IV I I I Wt IV Maxilla 


dec baab e d Mandible (left) 





(right) 


All the maxillary teeth showed the Turner type of hypoplastic defect. The 
defects in the maxillary incisors and cuspids were in the cervical region only, 
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whereas the right and left first deciduous molars were involved on all visible 
surfaces. The enamel of these teeth appeared to be covered with a calcified 
cementum-like substance. 

It should be noted that all the maxillary teeth were involved with hypo- 
plastie defect, while the mandibular deciduous teeth were normal and showed 
no evidence of hypoplasia. Turner,’® Bauer,” and others'*** have shown that 
infection of the deciduous teeth can produce hypoplastic defects in the per- 
manent teeth. In our case, however, the infection was not due to any apical 
pathology of the teeth but rather was due to a purulent infection involving 
the entire maxilla. The future course of tooth development will be observed 
with interest to see the effect the infection had on the maxillary first per- 
manent molars. 

Summary 


A ease of osteomyelitis of the maxilla in a newborn child is reported. In 
this case a successful result is achieved by treatment with penicillin and se- 
questrotomy. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA 
FRANK W. Rounps, A.B., D.D.S., Boston, Mass. 


Preliminary Observations 
HE dictionary defines a principle as ‘‘that which is inherent in anything 
determining its nature, the true essence, a general truth, a settled law or 
rule of action, a law of nature as illustrated in the mechanical powers.”’ 
Technique is described as ‘‘an expert method in execution of the technical 
details of accomplishing something.’’ Expert technique in performance, there- 
fore, must be governed by established fundamental laws or principles. 

The series of articles about to be undertaken will deal principally with 
operative procedures considered of proved worth in the successful extraction 
of teeth. The techniques to be described have been evaluated over the years, 
many times by trial and error, in a practice exclusively limited to this 
specialty. They are based on established principles. Much has been written 
in magazine articles and textbooks on diagnosis of oral lesions and the 
handling and treatment of surgical cases. These important subjects will not 
be rediseussed except as they are germane to the title. The oral surgery texts 
have devoted relatively little space and attention to the operative details in- 
volved in exodontia practice. The dental literature of the last quarter cen- 
tury contains monographs relating to methods concerned with the extraction 
of a particular tooth. But in that period we have not observed any standard- 
ized description of techniques applicable to the whole subject. Our emphasis 
will be placed on the how and not the why of tooth extraction. In this treat- 
ment it is the intention to prescribe methods of operation, that with such slight 
changes as the peculiar condition of an unusual case may indicate, will be ap- 
plicable in any ease that may be presented. It is, of course, impossible to 
establish an immutable rule to be followed without some variation. 

These chapters probably will present little information of value to the 
oral surgeon who is necessarily conversant with all facets of his specialty. 
General practitioners, however, must spread their activities over the whole 
field of dental practice. Dental undergraduates, as well, with the diversified 
demands of their student days cannot become master workmen in the time 
limits of their curriculum. To them these articles will be primarily directed 
with the hope that the material therein contained may serve as a guide en- 
abling them to estimate preoperatively the difficulties to be encountered, 
standardize their operative technique, forestall accidents and failures, con- 
tribute to more uniformly pleasing results by minimizing trauma and unfavor- 
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ible postoperative sequelae, and in general to aid in the solution of their 
exodontia problems. 


Historical Background 


From the beginning of recorded time each era in the world’s history has 
produced and developed some contributions of value to the human race. It 
is by a familiarity with historical lore that we evaluate trends and progress. 
As a preface to a discussion of present-day procedures in exodontia, therefore, 
a brief glanee into the past is apropos. We are prone to welcome every new 
invention or innovation as something entirely original, something produced 
by a genius endowed with God-given acumen and special powers. As Thoma’ 
has so thoughtfully pointed out, the accuracy of such reasoning may be 
fallacious. He wrote: ‘‘Important discoveries probably rarely have been 
spontaneous. They are the result of concentrated thought, extensive ex- 
perience, and careful experimentation. Since famous names of the very 
distant past stand out like solitary torches in the darkness of antiquity, we 
wonder whether those men have been geniuses who made unpremeditated dis- 
coveries, or whether they only have erystallized by practical application the 
knowledge accumulated by contemporaries or other scientists who preceded 
them. The answer is buried in the dust of history.’’ 


A comprehensive study of dental history, although fascinating and il- 
luminating, is irrelevant here, and only the highlights relating to our title 


will be reviewed. These are emphasized that we may orient ourselves and 
illustrate the probability that based on history our present achievements are 
only precursors of far greater attainments by sueceeding generations. If 
we entertain any thoughts that we have already arrived at technical Utopia, 
our ego is undoubtedly due for a fall. We will be reminded that precedents 
are established to be broken and that our current procedures are merely added 
stepping stones paving the way for greater contributions to be made by our 
successors. To move forward is a fundamental principle of life. 

It is presumable that dentistry was a crude art among the earliest civiliza- 
tions. The make-up of the human anatomy and physiology makes it a fair 
conelusion that diseases of the teeth and contiguous parts had their origin 
with the beginning of the human race. It is further to be presumed that relief 
has always been sought from the pain resulting from disease. It is not known 
what remedies or appliances were utilized in prehistoric periods, but in due 
course history began to record the efforts that were made to allay the agonies 
caused by dental lesions. As human ailments in early ages were treated by 
the priestly class whose claims to mystic powers dominated primitive peoples, 
it has been amply evidenced that relief from pain was attempted by them both 
by the administration of local and general medicaments as well as by sac- 
erdotal incantations. There appears to be little evidence that dental art 
flourished among the Assyrians, Hindus, Persians, or other Asiatics, although 
the medical system of the Chinese Emperor Huang Ti (2697 B.C.) included 
deseriptions of oral disorders. Weinberger* has published ample proof not 
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Fig. 1—Predynastic period, 3500 B.C., or before; severe attrition, producing alveolar 
abscess, sufficient space for fourth molar. (Courtesy, H. F. Curtis.) 


Fig. 2.—Impacted premolar. (Courtesy, H. F. Curtis.) 1 


Fig. 3.—Impacted canine—cusp protruding labially and root protruding in palate, about 
2000 B.C. (Courtesy, H. F. Curtis.) ‘ 
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only that dental disease was common -among the ancient Egyptians, but he also 
cites many references to a class of medical specialists known as ‘‘toothers.”’ 
This is his conelusion: ‘‘The writer feels that he now has offered sufficient 
evidence founded upon archaeological findings and the writings of qualified 
Egyptologists, to definitely say that dentistry was a specialized branch of 
medicine during the Pyramid age. For along with the actual names of dental 
practitioners we also have evidence that oral surgery was practiced and 
that dental therapeutics was a part of medical treatment.’’ Thoma’s* and 
Hooton’s* deseription of a surgical procedure on an Egyptian mandible 
(2500-2000 B.C.) discovered by the former in the Peabody Museum of Har- 
vard University definitely corroborates Weinberger’s summary. Figs. 1, 2, 
3, 4, 5, and 6 from the Curtis® collection illustrate certain dental diseases and 
anomalies of this period. 


ey a RN Oe ene s ethane ine TT Pee 
a 4 


‘ 
: 
; 





Fig. 4.—Mandible of Cleopatra period, about 30 B.C., large cyst. (Courtesy, H. F. Curtis.) 


There seems to be no definite date as to when the extraction of teeth 
either by drawing or other forcible means of ejection was introduced, although 
it is recorded that leaden forceps were found in the Temple of Apollo at 
Delphi, which indicates that this edifice was used as an archive for such instru- 
ments as were to be preserved for the study of posterity. While termed 
foreeps, it is probable that this instrument was more in the form of short- 
jawed tongs. Winter® writes: ‘‘When, however, it is considered that various 
medicaments were at that time applied to the affected tooth and gums with 
the object of softening the surrounding tissue and thereby loosening the tooth 
before extraction, it is probable that the leaden forceps in the Temple of 
Apollo were of sufficient stability to serve the purpose of extracting the 
loosened tooth. Application of sulphur, pepper, powdered dried dung, brain 
of the hare, green frog’s fat, and roasted and pulverized spines or ‘‘stings’’ 
of the trygon fish were often utilized in the loosening process, and great im- 
portance appears to have been attached to these preliminaries. Soft tissues 
not previously destroyed by scurvy or other affections were scraped from 
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the tooth, its attachment broken by concussion, and the tooth finally removed 
with the fingers or leaden forceps similar, no doubt, to those found in the 
temple. In fact, in some cases the normal gum and integument were excised 
from an affected tooth to such an extent that the root was exposed, enabling 
the tooth to be removed. To prevent the probable fracture of a carious tooth, 





Fig. 6. 


Fig. 5.—Advanced peridontoclasia, 400 A.D. (Courtesy, H. F. Curtis.) 
Fig. 6.—Protruding cusp of impacted canine, 900 A.D. (Courtesy, H. F. Curtis.) 


the cavity. was often filled with lint, wood fibers, or lead to better withstand 
the pressure of the forceps. It was held that the operation of extraction 
should be attempted only after all known remedial agents had failed, and 
that even the extreme measure of applying the red-hot iron should be tried 
first,’’ 
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Chronological Milestones : 


Hippocrates (460-357, B.C.), commonly known as the ‘‘Father of Medi- 
eine’’ and probably the first analytical investigator of medical science, not 
only wrote of his own observations but also recorded the experiences of his 
predecessors. He manifested interest in the oral cavity and perhaps was the 
earliest writer to describe extraction of teeth. 

Aristotle (384-322, B.C.), among his other attributes, is credited as being 
the greatest biologist of antiquity. In De Partibus Animalium he made the 
first scientific study of the oral cavity and described the blood supply to the 
teeth. He referred to extraction and the mechanics of the forceps, showing 
the advantages of the ‘‘two levers acting in contrary sense having a single 
fulerum.’’ This was written one hundred years before Archimedes discovered 
the principle of the lever. 





Fig. 7.—Medieval exodontia. (From the author’s collection.) 


Claudius Galen (130-218, A.D.) placed emphasis on the relation of teeth 
to other parts of the body, studied their anatomy, classified them as incisors, 
canines, and molars, differentiated pulpitis and pericementitis, first noted 
the nerves in teeth, and believed that if the teeth were tightly fixed stronger 
material than lead should be utilized. Cornelius Celsus, a contemporary of 
Galen, was the first author to advise the strengthening value of lint and lead 
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to resist the pressure of instrumentation. ‘‘The end of the period of ancient 
history found the art of dental practice well established. These men and 
others contributed materially to the knowledge which became the basis of 
‘Scientific Dentistry.’ ’’ (Robinson.’) 

The middle ages contributed little to our subject (Fig. 7). Abulkasim 
(1050-1122, A.D.), a famous Arabian surgeon, born in Cordova, was an ad- 
voeate of the actual cautery preceding forceps extraction and was the first 
writer to apply a lever under the tooth to force it from its bed, which indicates 
that the principle of the elevator or exolever is not a modern development. 

John Gaddesden (1314) in England further featured the lever principle 
by designing an instrument which was flat on one side and curved on the 
other with a sharp edge. Guy de Chauliae (1300-1368), a noted French 
surgeon, wrote thoughtfully and voluminously on the status of dentistry. Gar- 
rison termed him the greatest surgical authority of the fourteenth and 
fifteenth centuries. 

Modern history is generally regarded as beginning with the sixteenth 
century, and it was Ambroise Paré (1517-1590), a French surgeon, who 
brought the art of surgery up to a standard not previously attained. He 
devoted considerable space in his writings to the treatment of dental afflic- 
tions. He claimed that a tooth should not be extracted until the pain became 
unbearable and all medicaments had failed to bring relief. He described the 
reduction of fractures, recommended replantations, referred to transplanta- 
tions, and devoted much attention to a deseription of instruments and pro- 
cedures in the extraction of teeth. 

Among the earlier instruments employed were the pelican, lever, goats- 
foot, ravensbill, storksbill, and key. These terms are self-explanatory, and 
here we see attempts to devise instruments somewhat suitable to the work at 
hand. Robinson’ states, ‘‘about twenty texts on the subject of dentistry ap- 
peared during the 16th Century.’’ During this period Harvey discovered 
the circulation of the blood, and Malpighi (1628-1692) of Bologna first applied 
the microscope to the study of animal tissue. He elaborated on Harvey’s 
work by diseovering the transition of blood from arteries to veins by means of 
the capillaries. Undoubtedly he was a pioneer in histology. Leeuwenhoek 
(1632-1723) made this work possible by his discovery of the microscope. He 
is also credited with the first account of the red blood corpuscles and micro- 
organisms in the teeth, as well as many other beginnings of scientific achieve- 
ment of direct and indirect benefit to oral surgery. The sixteenth and seven- 
teenth centuries produced the key, variously claimed to be of French, Ger- 
man, and English origin. In France, Croissant de Garengeot (1688-1759) 
was long considered the inventor, but it appears that this instrument had 
been used in Germany before him and that his key was simply an improve- 
ment on the German model. John Aitken (1771), an Englishman, also changed 
previous designs and subsequently it was known as the English key. In the 
development of this instrument we first find recognition of the need for a 
controlled foree and the utilization of a fulerum. Basically the key in its 
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various designs resembled the lumberman’s ‘‘ecant dog’’ used in log rolling. 
It consisted of a shaft with a crossbar handle made of wood or ivory, inter- 
changeable hooks for gripping the tooth, and a flat bar to rest against the 
alveolar process which served as the fulerum. A leverage action applied to 
the handle usually dislodged and removed the tooth wholly or in part, and 
often large sections of alveolar process as well. Soft tissue injuries were in- 
evitable but not considered important, and oceasional jaw fractures were en- 
countered. 

Pierre Fauchard (1690-1761), a French dentist, was the pioneer of 
scientific dentistry. He introduced a systematic treatment of the teeth and 
was instrumental in removing many of the former prejudices and unscientific 
beliefs, particularly the superstition that extractions were dangerous to the 
eyes and other organs of the head. He was a deep student and undoubtedly 
was the chief factor in establishing some professional standards which brought 
about what historically has become known as the French School of thought in 
dentistry. Early American practice appears to have derived mainly from the 
French system, and was earried on by trained men who migrated to this 
country. The English influence, however, shortly supplanted that of the 
French. In 1754 Leeluse, a French practitioner, developed the lever for third 
molars which with some modification still bears his name. Up to the last cen- 
tury all the changes in extraction instrumentation had been made in a sporadic 
and hit-and-miss fashion without any semblance of standardization. 

Modern extraction methods date from 1840 when Tomes, an English 
dentist, brought out his anatomical forceps, a set of instruments the work- 
ing parts of which were adaptable to the various shapes of the individual 
teeth. The comparative ease with which teeth could be removed by their 
use, as contrasted to previous methods, was largely responsible for the 
promiscuous ‘‘tooth pulling’’ era as exemplified by barbers, blacksmiths, 
and other laymen, as well as by physicians and dentists. Legal restrictions 
were negligible, and edentulous mouths created the necessity for full re- 
placements which inaugurated the basic research and techniques resulting 
in the high art of our denture prosthesis. Present forceps construction is 
based on Tomes’ original models with beaks, handles, and material greatly 
changed but retaining the principle of the beaks fitting the neck of the tooth. 

The outstanding high spots of the last half of the nineteenth century 
are more familiar to us. No practicing dentist is ignorant of the eontribu- 
tions of Wells, Morton, Simpson, Andrews, Koller, Halstead, and Corning in 
anesthesia; of Pasteur in propounding the germ theory, and of Lister in ecre- 
ating antiseptic surgery. These contributions prefaced our present concep- 
tion of surgical practice. And yet, as the new century came into being, the 
technique of tooth extraction was performed much as it had been performed 
in the formative days of the profession, although due to the discovery of an- 
esthetics these operations began to savor of the scientific and were wholly 
assigned to the dental field (Fig. 8). At this period the operators sole objective 
was to get the tooth, and it did not matter much if it was the whole tooth or not. 
Rivalries naturally arose among the dentists in every community as to who 
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could remove the most teeth in the shortest space of time a ‘‘laughing gas’’ 
anoxia permitted. Technical skill received a big impetus from 1840 to 1900 
and many remarkable operators developed, but trawma during surgical inter- 
vention was an unconsidered factor (Figs. 9, 10, and 11). 





Fig. 8.—The Colton Institute, Bible House, New York, 1846; probably the first dental office 
devoted exclusively to exodontia practice. (From the author’s collection.) 





Fig. 9.—Mid-Nineteenth century American extraction instruments. (From the author’s collec- 


In 1913 the late Dr. George B. Winter coined two new words, ‘‘exo- 
dontia’’ and ‘‘exodontist.’’ Taken from the Greek 2€ meaning out, and odous, 
tooth, they succinctly designated the art of tooth extraction and the specialist 
in its practice. His purpose was to eliminate formerly used cumbersome 
phrases such as ‘‘tooth extraction specialist’’ and ‘‘Practice limited to the 
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extraction of teeth.’’ These terms were immediately incorporated into our 
nomenclature. That year he introduced the first complete text on the subject 
titled Exodontia. The sale was limited, for a short time later he withdrew 
publication feeling that the part devoted to impacted teeth needed far more 
investigation, and after thirteen years, in 1926, his massive volume, the 





Fig. 10.—Key with ivory handle. Two types of early American forceps. (From the author's 
collection. ) 





Fig 11.—Dental leech. (From the author’s collection.) 


Impacted Mandibular Third Molar, was given to the profession. His classifica- 
tion of impactions was a classical contribution to our literature. Since the 
publication of these two works, to our knowledge there has been offered no 
comprehensive deseription of exodontia technique applicable to all extrac- 
tions. 
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The techniques in this specialty today embrace all the constructive con- 
tributions of the past, ancient and modern. It is evident that since primitive 
man made his first attempt to dislodge a tooth from its osseous erypt, and 
throughout all the succeeding years, there has been some sort of recognition 
that the whole procedure of tooth removal is dependent upon certain funda- 
mental mechanical and physical laws and principles. These rules govern the 
application of foree or power in overcoming a definite resistance. Their suc- 
cessful adaptation at our hands demands that we utilize them without cre- 
ating unnecessary trauma or traumatization, by which is meant wound or 
injury and disastrous or untoward effects on the physical or mental well-being 
of our patients. 

Our first discussion will start with the anatomical landmarks with which 
we must be familiar. (T7'o be continued in a subsequent issue of the JOURNAL.) 
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GENIOPLASTY WITH TANTALUM GAUZE 
Kurt H. Tuoma, D.M.D., F.D.S.R.C.S., BRooKLINE (Boston), Mass. 


M* Y methods have been described for the restoration of an under- 
developed recessed chin (microgenia), or to improve the disfigurement 
caused by an underdeveloped mandible (micrognathia). 

Microgenia is probably due, in most cases, to an underdevelopment of the 
mental protuberance which is formed from the symphysial cartilages that take 
part in the formation of the os mentis. It is later enlarged by periosteal apposi- 
tion. 

Micrognathia, on the other hand, is an underdevelopment of the mandible 
due to disturbance of the condylar growth. This is seen in the most exag- 
gerated form in cases of early acquired ankylosis of the jaw.’ Less disfiguring 
is the retruding jaw due to Class II malocclusion. 

Micrognathia may also be unilateral due to asymmetrical development of 
the mandible as in the case of early acquired unilateral ankylosis, malunited 
fracture of the condyle, loss of bone, scar contracture following burns, or con- 
genital asymmetry of the face. 


Methods of Treatment 


The object of the treatment is to improve the esthetic appearance of the 
face by rebuilding the underlying skeleton and by orthodontic measures. 

The surgical procedures may involve an osteotomy for advancement of 
the mandible (sliding osteotomy)” * and a reconstruction of the chin by 
means of supporting grafts. Either cartilage,* ° bone,® or dermal’ grafts have 
been recommended for the purpose. The method has been described by 
Maliniac.* 


Reconstruction With Tantalum 


Tantalum which was, according to Pudenz,® first used for surgery by 
Burch and Carney*® in 1936 for bone plating has great advantages over other 
metals which have not been fully recognized until the time of World War II. 
Today it has a great many uses in orthopedic surgery, neurosurgery, oral 
surgery, and general surgery. Its value arises out of the fact that it is 
biologically inert; it is not chemically affected by any of the normal and 
abnormal tissue fluids. It is available in various forms: plate, foil, wire, 
gauze, and ribbon. Besides being nonirritating chemically as well as elec- 
trieally, it is strong, inelastic, and malleable. Its use for the restoration 
of skull defects is well known today,* ® and generally the cooperation of the 
dentist is asked for in most hospitals for the fabrication of cranial tantalum 
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plates.*° 122 The use of tantalum screws, plates, and wire has been recom- 
mended for the treatment of maxillofacial fractures,’* 1* 1 7° foil and sutures 
for the repair of peripheral nerves,’’ and wire for the correction of facial 
paralysis.’* 7° Bellinger’® described the use of tantalum wool which he pre- 
pared by winding suture material, 0.007 inch in diameter, into a ball of the 
desired size for the building out of the facial contour. Tantalum gauze, a 
finely woven mesh of monofilament tantalum wire 3 ml. in diameter, is to- 
day available in a 50 by 50-weave. It has primarily been manufactured for 
the repair of large abdominal defects and is particularly useful in hernior- 
rhaphy.”® Sehultz and Fowler”! described its use for the correction of facial 
paralysis. 

Because of its innate properties and the fact that tissue will grow through 
it, this gauze was thought to be useful for the correction of microgenia. The 
method for its use will be described by means of a case report. 


Case Report 


The patient, Miss R. P., has felt quite sensitive about her facial appear- 
ance which was due to an underdeveloped mandible with microgenia. 

Examination showed a patient, 24 years old, in good general health 
with an underdeveloped, recessed chin (Fig. 1). She presented the appear- 
ance of a patient with micrognathia due to ankylosis of the temporomandib- 
ular joints acquired in childhood. The mentolabial suleus was absent and on 
palpation no mental protuberance could be felt. The patient had no ankylosis 
and no preauricular scars indicating that she had had an operative procedure 
performed on her joints. She had extremely free movements of the jaw; 
hinge motion, as well as lateral and forward motion, was normal. The patient 
stated that she had undergone orthodontic treatment to bring forward her 
lower teeth which, on examination, appeared to be in labioversion. 

On further investigation it was found that she had had a toe amputated 
and that she had a deformity of her toes on both feet which is known as 
‘‘hammer toes,’’ a clawlike formation said to be of a phylogenetic nature. 

Roentgen examination showed absence of the heads of the condyles on 
both sides of the mandible and absence of the mental protuberance. The effect 
of this unique congenital deformity on the development of the mandible is of 
great scientific interest, and therefore will be made the subject of a special 
paper. 

It was thought that absence of the condylar heads may be related to the 
underdevelopment of the mental protuberance. As the former as well as the 
latter are of cartilaginous origin, the patient appeared to present a deformity 
eaused by general failure of the cartilaginous centers of the mandible. 


Treatment.—A piece of tantalum gauze, trapezoid-shaped, was cut 7 
inches long. The wide end, which was long enough to reach approximately 
from mental foramen to mental foramen, was rolled up so that the ends 
tapered out to almost a point. It was held together by means of two tantalum 
sutures, wound around it and tied. 
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Fig. 1.—Microgenia due to underdeveloped mental protuberance. 
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Fig. 2.—Tantalum gauze placed on the outer surface of mandible and molded to form a frame- 
work to support the skin, 
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Fig. 3. Fig. 4. 
Fig. 3.—Wound closed with subcuticular and interrupted sutures. 
Fig. 4.—Ten days after the operation when the sutures were removed. 








Fig. 5.—Postoperative x-ray (tenth day) to show position of tantalum gauze. 
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Operation——The operation was performed under intratracheal nitrous 
oxide, oxygen, and ether anesthesia. The skin of the face and neck was prepared 
in the usual manner, after which drapes were applied to cover the patient’s 
mouth and expose only the operative site. 

A horizontal crease was noted in the shadow of the chin, and was con- 
sidered for the place to make the incision. However, I was afraid that in 





Fig. 7. 


Fig. 6.—X-ray taken four months after operation. 
Fig. 7.—X-ray, posteroanterior view, taken four months after operation showing genio- 
plasty with tantalum gauze. 
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building out the chin this crease might be moved into a prominent place. The 
incision, therefore, was made about an inch below it. The subcutaneous 
tissue and the platysma were divided as far as the lower border of the 
mandible. Dissecting up while retracting the skin margin, the anterior sur- 
face of the mandible was exposed. The periosteum was left intact. On each 
side the soft tissues were undermined as far as the region below the mental 
foramen. 

The rolled-up tantalum gauze, sterilized by boiling, was now placed on 
the outer surface of the mandible, the two thin ends being pushed below 
the skin on each side. Finger molding was used to obtain the desired shape. 
It rested with a flat base against the bone and projected in a manner that 
would give support to the soft tissue to be replaced over it (Fig. 2). A tanta- 
lum suture was used on each side to fasten it to the periosteum. Blood was 
allowed to flow into the mesh and then the wound was closed over it in layers. 
The skin was closed with subeuticular sutures supported by means of a few 
interrupted dermalon sutures. It was noted that the incision came well below 
the chin where it did not attract any attention. The result seemed very 
pleasing (Fig. 3). There was, however, considerable pull on the wound, and 
after applying a petrolatum dressing over it, a bandage was applied to hold 
her head down to prevent pulling open the wound. 

The interrupted sutures were removed three days after the operation 
and the subeuticular suture the tenth postoperative day. The chin appeared 
to hold its shape exceedingly well (Fig. 4). 

The recovery was uneventful. There was some ecchymosis on the neck 
which subsided gradually. An x-ray taken at this time showed the tantalum 
gauze projecting from the bone to supply the necessary support to the chin 
(Fig. 5). The patient was again seen four nionths later; the chin had held 
its shape and she was very pleased with the result. X-ray examination showed 
that the tantalum had remained in position and had not changed its shape 
(Fig. 6). A posteroanterior view was taken to show how far it extended 
laterally (Fig. 7). 

Summary 


A ease of micrognathia associated with microgenia has been reported. 
The deformity appeared to be due to failure of the development of the heads 
of the condyles and the symphysial cartilages. 

The patient’s appearance was greatly improved by means of a genioplasty 
with tantalum gauze. A method has been described for its use in such eases. 

This method is applicable to patients with extreme deformity as well as 
to ordinary Class II orthodontic patients, with microgenia caused by under- 
development of the mental protuberance. 
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Oral Medicine 


WHAT ABOUT THE SALIVA? 





B. G. Bissy, D.M.D., Pu.D.,* Rocuester, N. Y. 


ET us imagine that we are living in a previous incarnation, say on some dis- 
tant planet, at the time when specifications are being drawn up for the new 
species to be known as ‘‘Homo sapiens’’ which is to be used to inhabit the rela- 
tively insignificant new planet which is later to become known as ‘‘the earth.’’ 
Since imagination, in spite of inflationary times, is still cheap, let us further 
imagine that even in our earlier incarnation we know as much about the human 
mouth as do the dentists in what, according to the time system to be used on the 
earth, will be the twentieth century a.p. As is usual when the well-being of 
mankind is under consideration, the scientists and physicians have essentially 
completed making their plans before the dentists are consulted. The only job 
remaining to be done is to decide what type of lubricating system should be used 
in the mouth. At this stage the dentists are asked to take over, and we are ap- 
pointed to a Committee on Specifications to take care of the matter. As dental 
members of this committee appointed to draw up specifications, what should we 
request? Apart from the ever-present possibility of having our recommenda- 
tions sabotaged by our medical and scientific confreres, any plans we make will 
have to fit in with the over-all needs of the rest of the body; they must be 
suitable for all types of mankind living in all climates and for men who for 
millions of years will have to subsist on crude foodstuffs ; they cannot be drawn 
up for the convenience of the dentist or oral surgeon of the twentieth century 
A.D., but must rather be adaptable to the various environmental and evolutionary 
forces which throughout the ages will come to bear on the mouth tissues. Our 
recommendations would probably include the following: 


a. The oral seeretions should have a demuleent effect which will serve 
to keep the surfaces of the mouth tissues clean. This factor should 
prevent accumulation on the tissues of epithelial or salivary debris 
normally being deposited there and should prevent adhesion of food- 
stuffs. It should also serve to protect the mouth from irritation result- 
ing from the friction of food during mastication and swallowing. Such 
a property is also needed to prevent opposing mouth mucous membranes 
from adhering to one another in a frictionless way. This would be par- 
ticularly important as an aid to speech. 


b. The saliva should exist in sufficient quantities that it could moisten 
dry foods taken into the mouth and permit them to be swallowed. It 
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would be desirable if the volume of the salivary flow could be regulated 
so that it would inerease when the food is eaten or according to the type 
of food being consumed. 


e. The saliva should be completely compatible with the oral and other 
tissues with which it will come into contact, and it should not vary so 
much in either quality or quantity as to place these tissues at any dis- 
advantage. 


d. The saliva should have chemical properties which will help to pro- 
tect the teeth and other mouth tissues. In addition, if possible, the 
active principles should be present in sufficient concentrations to be 
capable of neutralizing harmful agents such as acids which might be 
brought into the mouth or might form therein. 


e. It is desirable that the saliva aid in the digestive processes. It could 
profitably contain enzymes which would be active against foods such as 
hard cereals which require long mastication, and thereby offer an op- 
portunity for digestive action to begin in the mouth. Such early 
initiation of carbohydrate digestion may promote rapid absorption of 
resultant sugars from the digestive tract or even from the mouth. 
If it could increase the rapidity with which such sugars would be ab- 
sorbed, it would provide a quicker source of energy which might be 
valuable to mankind in the primitive and hazardous life which he will 
lead for the first few million years. 


f. The saliva should have properties which will minimize the effects of 
wear and tear, irritation, scratching, or cutting of the mouth tissues 
which may result from the mastication of crude foodstuffs, or from trau- 
matic injury of other sorts. Elsewhere in the body where there is fric- 
tion or wear, the skin surfaces are protected by hair or a great thicken- 
ing of the epidermis. Because these are incompatible with the demuleent 
requirements, the mouth tissues offer a relatively weak protection in 
areas subjected to much abuse. The need for special] protective mecha- 
nisms is, therefore, quite apparent. We can see the desirability of the 
saliva being able, for instance, to prevent overmuch bleeding if the 
mouth tissues were injured by foreign bodies in the food or self- 
inflicted tooth wounds. In addition, it would be desirable for the saliva 
to have properties which would improve the resistance or healing re- 
sponse of the tissues to irritation or chance infection. Possibly, also, it 
would be desirable for the saliva to have the capacity to reduce the 
blood pressure so that in instances of major injury about the mouth the 
lowering of the blood pressure would tend to reduce bleeding. 


g. The saliva should have some antibacterial effects which would pre- 
vent the establishment in the mouth of colonies of pathogenic organisms 
and which would reduce the danger of casual pathogenic organisms be- 
coming established in mouth wounds. Such effects need not be designed 
to maintain a sterile mouth since the presence in the saliva and on the 
tissues of a pre-existing bacterial population will be a potent influence 
in preventing the establishment of less favorable bacterial types, and 
the presence of a large bacterial population might aid in keeping the 
mouth clean by speeding food decomposition about the teeth. 


h. Possibly it is desirable that the saliva or salivary glands should, in 
keeping with the functions of other glands, participate in the hormonal 
control of the body. 
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i. Finally, the salivary glands should discharge necessary functions of 
recirculation of desirable agents in the mouth or help to eliminate un- 
desirable agents from the system. 

At about this point it would be decided that the recommendations were 
comprehensive enough and that without expanding them any farther there 
would be considerable difficulty in combining all these desirable properties into 
a single fluid. Such, of course, is the problem which those who have set out to 
improve the human body have encountered at every turn. The wisdom of the 
twentieth century experts generally compares unfavorably with the existing 
human product which has resulted from the interaction of evolutionary forces 
throughout countless generations of man. In most instances, these timeless trial 
and error experiments have produced amazingly efficient results. An examina- 
tion of the extent to which human saliva measures up to the recommendations of 
our hypothetical committee will tend to emphasize this point. 

In reviewing the properties of saliva it must be remembered that our in- 
formation is incomplete and that the existence of certain desirable qualities in 
the saliva places almost insuperable obstacles in the way of a critical and ac- 
curate analysis of all its individual properties. Therefore, it is not surprising 
that our knowledge on some points is sketchy enough to be regarded with reason- 
able doubt. On the other hand, there is much evidence of a reliable enough sort 
to deserve mention in any review of the subject. In the following considerations 
no attempt has been made to present a comprehensive coverage of all reports 
on any detail or property of saliva, but, instead, only examples of what seem to 
be the more reliable studies are quoted. Then, what about the saliva? How well 
does it measure up to our hypothetical standards? Hereafter a comparison is 


made point by point. 


a. The Demulcent Effect of Saliva.—This subject does not seem to 
have been the subject of any recent scientific study. That such a 
property does exist is beyond reasonable doubt. One has but to com- 
pare the feeling of the tongue on mouth tissues with its feeling say 
on the hand to notice it. It can be felt with the fingers. This de- 
muleent property provides the basis for the time-honored custom of 
spitting on one’s hands before undertaking manual labor. 


b. The Washing Effect.—There is no question regarding the existence 
of such a property. One ean notice it any time after eating adherent 
foodstuffs. Apparently the capacity of the saliva to wash materials 
from the mouth varies from individual to individual. For instance, 
Volker and Pinkerton’ have demonstrated that the rate at which test 
foodstuffs are removed from about the teeth varies considerably from 
person to person. 


For a long time it has been thought that there would be an association 
between the washing capacity of the saliva and susceptibility to dental 
decay. There is some evidence to support this. Trimble and his co- 
workers,’ for instance, have shown that dental students who secreted 
less than the average volume of stimulated saliva developed caries more 
rapidly than those with more than the average salivary secretion. It is 
interesting to note that these workers found that the volume of secre- 
tion during a fifteen-minute period ranged from 9 to 63 ml. with an 
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average of 34 ml. for the group of 107 dental students. Supporting 
evidence that the washing effect of saliva plays a part in determining 
susceptibility to dental decay is found in reports* on individuals with 
unilateral deficiency in salivary secretion who showed a much higher 
caries activity on the side with inadequate salivary flow than on the 
normal side. In addition, animal experiments‘ have shown that caries 
activity is greatly increased when the salivary glands are extirpated 
surgically. 


c. Effect in Moistening Foods——How important this factor is has 
never been very thoroughly established. However, it is significant 
that individuals’ with congenital absence of salivary glands have to 
sip water before thay can masticate or swallow dry foodstuffs. That 
the body has an elaborate mechanism for supplying extra saliva when 
food is to be eaten has been well established since Pavlov carried out 
his classic experiments. In fact, it is this sensitive response of the 
salivary glands to even the thought of food which has been one of the 
principal impediments in the way of satisfactory investigations on the 
nature of saliva. To my mind, at least, it has not been satisfactorily 
decided whether resting or stimulated saliva should be used as the 
basis for salivary studies. The choice of the former can be criticized 
because the properties of saliva change under stimulation, and excep- 
tion can be taken to the latter because of a reasonable question as to 
whether one can ever collect completely resting saliva. To some of us 
who have been conditioned like Pavlov’s dogs, even the sight of an 
empty laboratory beaker and the thought of collecting saliva set our 
salivary glands going at an abnormal pace. Because of this sensitivity 
of the glands to a psychie stimulus, it has been very difficult to deter- 
mine the extent to which the nature of the salivary response or the 
chemical composition of the saliva differs in relation to various types 
of taste stimuli. There is considerable evidence® that a more alkaline 
saliva or a saliva with a greater buffering capacity, both because of its 
quality and its quantity, results from the use of acid foods. Unfor- 
tunately, this evidence needs confirmation by more modern and critical 
laboratory procedures. The same is also true of the suggestions that 
have been made regarding the use of measurements of parotid secretion 
as a means of diagnosing abnormalities of the central nervous system. 


d. Compatibility With Tissues.—If the oral tissues are never to be 
affected adversely by the acidity or salt content of the saliva or the 
factors which influence its surface tension, tonicity, or osmotic pres- 
sure, these should vary only within limits completely compatible with 
optimal tissue maintenance. Too high an acidity, for instance, could 
give rise to decalcification of the teeth. Too low a salt concentration 
could produce a slow but continuous loss of minerals from the teeth. 
Wide deviations in the osmotic pressure could have a deleterious effect 
upon the tissue cells. To my knowledge, no instances of extreme devia- 
tions of this sort have been reported or, at least, satisfactorily estab- 
lished. In studying variations in the acidity of the saliva, Brawley’ 
made a survey of 3,405 individuals ranging in age from 3 weeks to 101 
years. He found an average pH of 6.75, low and high extremes of pH 
5.6 and pH 7.6, with 83 per cent of his subjects falling in the pH 6.2- 
7.4 range. There was slight evidence of a lower acidity in those between 
80 and 100 years of age. No sex difference was noted. Grossman and 
Brickman® found a somewhat wider range in acidity particularly in 
subjects of ill health. There was a fair degree of constancy for the 
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same individual, the saliva at night and after eating being somewhat 
more acid. The average variation for individual subjects throughout 
the day was from pH 6.5 to 6.9. No comparable investigations have 
been made on variations in salt content, osmotie pressure, ete. Only one 
study® has appeared on changes in surface tension, but this revealed 
only narrow variations in this factor. 


e. The Chemical Properties of the Saliva.—The chemical composition 
of the saliva has been the subject of considerable investigation and 
somewhat more controversy. It has for a long time been the belief 
or, at least, the hope of those who did not want to believe too com- 
pletely in the chemicoparasitic theory of dental caries, that chemical 
differences existed in the saliva which either diminished or increased 
the resistance of the teeth to the extent that such variations largely de- 
termined the presence or absence of dental decay. If this could be estab- 
lished, and if it could also be proved that such variations in the com- 
position of the saliva were the result of nutritional or other systematic 
influences, then the long sought after goal of finding a scientifically ac- 
ceptable explanation of how destruction of the teeth by caries could be 
brought about by the systematic influences would be attained. To date 
this explanation is incomplete. In support of the possibility, Forbes 
and Gurley?’ have indicated that a high cereal diet tends to decrease 
the salivary neutralizing power, and Eddy et al.’ have indicated that 
the phosphorus content of saliva can be depressed by rapid eating of 
carbohydrates and raised by the ingestion of phosphates. On the other 
hand, Deverall and Reynolds’* could not find a relationship between 
diet and the calcium content of the saliva. The general association be- 
tween diets of poor nutritional quality and a low dental caries experi- 
ence would seem to rule out dietary effects on the saliva as an important 
factor in determining the activity of caries. 


In respect to the chemical composition of the saliva, it is well to note 
that it shows no such constancy as does the blood. It is a secretory prod- 
uct which does not have the elaborate regulatory mechanisms which 
serve to maintain the blood in a constant state. When, in addition, we 
bear in mind that the rate of secretion of saliva and its resultant com- 
position are influenced so greatly by mastication or even by psychic 
factors, it is easy to see why -it has been so difficult to arrive at any 
very clear understanding of a basic chemical composition of this most 
variable of all body fluids. Most of the studies made on the saliva have 
concerned themselves with the possible correlation with dental caries. 
Some of them ean be noted at thistime. Karshan™ reports that in both 
stimulated and unstimulated saliva, the carbon dioxide capacity, total 
ealeium, inorganic phosphorus, and loss of carbon dioxide to tricalcium 
phosphate were significantly greater in the caries-free groups. In stim- 
ulated saliva the loss of phosphorus protein to tricalcium phosphate and 
the total protein were greater in the active caries group. In Karshan’s 
opinion ‘‘the findings indicate that the saliva of persons free from dental 
caries would protect enamel against dissolution by acids to a greater ex- 
tent than would the saliva of persons with active decay.’’ The relation- 
ship between other salivary constituents and dental caries is much less 
definitely established. For example, both high potassium (Bunting and 
White) and low potassium (Wach*) have been reported in association 
with active caries, and the ammonia content has been reported to be 
independent of (Youngburg’*) and related to (Kesel et al.?7) dental 
caries. Regardless of the extent of the association between variations in 
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the chemical components of saliva and the activity of dental caries, it is 
quite apparent that the saliva does have the capacity to neutralize 
agents which might otherwise be destructive to the teeth or mouth tis- 
sues. For instance, not only the inorganic salts but also the proteins 
of saliva are capable of neutralizing acids, and any fluid with an ap- 
preciable amount of protein in it such as saliva has will combine with 
essentially all agents which might be destructive to the tissues. Stated 
differently, destructive agents would combine with the salivary pro- 
teins rather than the proteins of the tissue cells. It would be a mis- 
take to consider saliva outstandingly effective in its capacity to neutralize 
extraneous materials. It compares very unfavorably with the blood on 
a volume-to-volume basis. If, however, it is borne in mind that the 
saliva does have the capacity to increase its volume as needed particu- 
larly in the presence of irritating substances and that *+!:ese substances 
ean be expectorated if the irritating agent is noticeably unpleasant to 
taste, it can be seen that the mouth fluids do provide a remarkably 
efficient protective mechanism. 


f. Enzymatic Effects.—It is well established that the human saliva 
contains an enzyme capable of breaking down starch into simpler 
carbohydrates. It is generally agreed that the content of this en- 
zyme, like that of other salivary constituents, varies from person to 
person and from time to time in the same individual. There is, how- 
ever, no agreement as to whether a high amyolytie activity in the saliva 
is associated with a high or a low activity of caries. Day’® finds an asso- 
ciation between low caries activity and a high amyolytie index. Turner 
and Crane*® on the other hand, have opposite findings. In addition to 
the effect of the salivary enzyme, it seems likely that the breakdown of 
starch can also be accomplished in the saliva by bacterial action. Bac- 
teria are also probably principally responsible for the breakdown of 
sugars, such as cane sugar, to products such as acid, and there is reason 
to believe that there is an association between the strength of this reac- 
tion and the activity of earies. Evidence regarding the existence in the 
saliva of enzymes capable of breaking down fats and proteins is some- 
what scanty, and it seems quite apparent that any such enzymes have 
little importance in the body metabolism. Actually, there is no evi- 
dence to suggest that the action of salivary ptyalin is important to the 
human economy. Patients with defective salivary secretion do not seem 
to suffer in respect to their carbohydrate metabolism, and it is probable 
that the importance of the salivary digestion of carbohydrates disap- 
peared when man learned to cultivate highly nutritious cereals or to 
refine his carbohydrate foods. It is possible that the ptyalin or other 
enzymes of the saliva help to free the teeth of adherent carbohydrates, 
but to the author’s knowledge this point has never been satisfactorily 
established. 


g. Defense Against Injury——That the saliva has the property of 
speeding blood coagulation is quite definitely established. Volker®® has 
contributed one of the fullest reports on this subject, in which he was 
able to confirm and expand the conclusions of earlier investigators. 
Actually, mixtures of blood with 10, 25, and 50 per cent of saliva have 
their clotting time reduced by 20, 40, and 70 per cent respectively. 
While it is improbable that this clotting effect is sufficient to aid in the 
stoppage of bleeding in instances of major surgical intervention, it un- 
doubtedly could have a hemostatic function where mouth tissues have a 
hemorrhagic tendency. or when they are injured by rough food or other 
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traumatic injuries. As a practical point, it is worth noting that the 
saliva provides a readily available styptie agent which can be used with 
moderate success for razor cuts incurred during shaving. 


Another way in which saliva may add to the resistance of mouth tissues 
to injury is by means of its chemiotactie action or its ability to attract 
leucocytes. This chemiotactic effect was described by Haugenschmidt*' 
as long ago as 1896, but has been confirmed in recent years. In demon- 
strating this property. Dietz? showed that blood cells were attracted to 
capillary tubes containing saliva to a much greater extent than they 
were to tubes containing tissue exudates. Since the chemiotactice prin- 
ciple withstood heating, filtering, and centrifugation, it may, therefore, 
be assumed that it is a fundamental constituent of the saliva. 


A kindred effect of saliva which could aid in strengthening tissue de- 
fenses in the mouth is its capacity to inerease capillary permeability 
(Levy and Appleton?*). In demonstrating this, the accepted method of 
measuring capillary permeability was used. Saliva was injected into 
the skin of rabbits which were later injected with trypan blue, and this 
dye rapidly collected around the site of salivary injection. This agent 
is also apparently a very fundamental constituent of saliva since it is 
not removed by bacterial filtration, dialysis, heating at 80° or 100° C., 
or by ether extraction. The active principle is less marked in the 
parotid than the submaxillary saliva, 


Another effect of saliva which may have some theoretical interest is that 
it has been demonstrated** that it has the capacity to reduce the blood 
pressure of animals. Although its effects are similar, the agent is not 
acetylcholine. Whether this substance could affect the local tissue 
response is not known. 


The foregoing interesting properties of saliva may account in part 
for the apparent excellent response and rapid healing of minor injuries 
within the mouth, or the remarkable infrequency with which progres- 
sive infection occurs in the superficial oral tissues. If we had to im- 
prove upon saliva from the point of view of having it contain agents 
which would help the dentist and the surgeon, we would but have to 
add a positive tissue-stimulating agent which would aid in the prolifera- 
tion of new tissue cells. Possibly such an agent exists, but as far as is 
known, no claim for its existence has been made. 


h. The Antibacterial Effects of Saliva.—In recent years a good deal 
of attention has been paid to the antibacterial effects of saliva. In 
spite of W. D. Miller’s®® opinion that there is no active effect of this 
sort, it is now quite apparent that the saliva kills or inhibits the 
growth of a wide variety of microorganisms. Miller’s negative results 
ean be accounted for by the lack of knowledge in his time that, unless 
the saliva were acidulated, the antibacterial principles would be re- 
moved from the saliva by adsorption on bacterial filters. Our own 
work” on this subject has demonstrated that saliva has at least two 
different antibacterial agents. 


One of these agents resembles lysozyme, the antibacterial principle of 
human tears, and is effective in low dilutions against common air and 
water organisms, such as micrococci, sarcinae, and bacilli. The other 
principle is somewhat less potent, but it effectively kills or prevents 
the growth of almost all other types of organisms except those which 
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are permanent members of the mouth flora. For instance, hemolytic 
streptococci are killed, but the mouth streptococci survive in filtered 
saliva. Organisms such as typhoid bacillus, the colon bacillus, and 
staphylococci are completely inhibited. It is interesting to note that 
the Lactobacillus acidophilus is also killed by saliva. In fact, a general 
hypothesis ean be advanced that saliva will prevent the growth in the 
mouth of all except those types of organisms which are peculiar to the 
mouth. In other words, the oral streptococci, fusiform bacilli, certain 
diphtheroids, leptotrichia, and other specific mouth types can survive 
in the mouth, but pathogenic organisms are rapidly overcome. Here 
again we have an explanation for the fact that suppurative conditions 
are almost never observed in those areas of the mouth to which the 
saliva has direct access, but only in sites such as deep periodontal pock- 
ets, periapical abscesses, or deep tissue infections. 


In addition to the specific antibacterial action of saliva, it should also 
be borne in mind that the saliva can protect the mouth tissues in a 
number of other ways. One of these is the fact that it will wash away 
contaminating organisms, causing them to follow definite paths over 
the mucous membranes”’ until they are swallowed and presumably de- 
stroyed by the acidity of the stomach. 


The pre-existing bacterial flora of the saliva and the mucous surfaces 
also has a protective function, not only because there are specifie an- 
tagonisms between some mouth organisms and extraneous bacteria, but 
also because the pre-existence of a bacterial population has the same 
protecting effect on the underlying tissues that a well-established 
growth of grass does on a lawn. If the ground were bare weed seeds 
sprinkled there would mostly grow, but where there is a pre-existing 
plant association, few or none will become established 


Another way in which saliva may protect the tissues and the body 
from bacterial infection is by the action of agents called ‘‘mutines’ 
which change pathogenic organisms into nonpathogenic types. Such 
‘‘mutines’’ have been claimed to change pneumococci into nonpatho- 
genic types*® and pathogenic diphtheria bacilli into pseudodiphtheria 
strains.2® Finally, antitoxins®® and agglutinins*' have been described 
in saliva, but no claims for specific protective effect has been made for 
them. 


, 


i. Hormonal Effects.—In view of the apparent interrelation of vari- 
ous gland systems throughout the body and the fact that other glands 
such as the pancreas and testes combine internal and external secre- 
tion, it is rather surprising that more attention has not been paid to 
possible internal or hormonal effects of the salivary glands and their 
secretions. The work that has been done in this field has produced 
information which suggests that there may be several hormonal 
effects connected with saliva. An interaction with the sex glands is 
indicated. It has been shown, for instance (Lacassagne**), that there 
is a difference between salivary glands of young male and female 
mice and that one can be changed into the other by the injection of 
either with the opposite sex hormone. It has also been shown (Higa- 
shijo**) that ligation of the parotid glands and removal of the sub- 
maxillary glands in young rats produce hypertrophy of the uterus 
and atrophy of the testes. Volker** demonstrated that on removal of 
the salivary glands there was apparently some sex-linked factor 
which caused rusting of the fur of the female rats. 
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A hormonal effect of some sort produces changes in the islets of 
Langerhans and causes an increase in blood sugar following the injec- 
tion of saliva (Birnkraut**). There is also adequate evidence* that the 
circulation of some basic constituent of the saliva has the effect of 
stimulating both gastric and salivary secretion. 


j. Selective Excretory Function—The extent to which the saliva 
selectively permits passage into the mouth of normal and abnormal 
blood constituents is uncertain. That differences exist is quite definite. 
Fluorine, for instance, passes through the salivary gland much less 
readily than does chlorine (Wills**). This largely rules out recireula- 
tion of fluorides by the saliva as the mechanism by which the fluorine 
prevents caries. On the other hand, there is evidence that certain sub- 
stances such as potassium iodide do appear in the saliva. Another of 
these substances interestingly enough is ethyl alcohol. This excretion 
of alcohol in the saliva is sufficiently reliable that it has been suggested 
(Friedemann et al.**) that analysis of the saliva can be used as a means 
of determining the degree of intoxication of human subjects. 


The foregoing account of the various properties of saliva indicates that all 
of the suggestions of our hypothetical committee have been put into effect. Of 
course, the potency of some of the active principles is disappointingly weak, yet 
it would be difficult to change this without upsetting the balance of all or sacri- 
ficing something else. It is also interesting to speculate as to the ways in which 
the saliva might have been further enriched had the Committee on Specifications 
dared to request more or if our twentieth century knowledge and techniques 
were adequate enough to determine all the possibilities. 

In drawing attention to the diverse properties of saliva, no claim is made 
either to completeness in the covering of any salivary property or to complete- 
ness in the listing of the various properties of saliva. If, however, the review 
has drawn attention to the diversity of the functions of the saliva and has 
indicated the incompleteness of our knowledge of this interesting body fluid, 
it has achieved its purpose. As long as the dentist has saliva to work with, 
he will never lack either the material or the excuse for carrying out basic 
scientific research in all fields of the biologie and medical sciences, and he will 
continue to be in a position to make basie contributions to many scientifie fields. 
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STREPTOMYCIN IN ROOT CANAL THERAPY 


Henry A. Barres, B.S., D.D.S.,* aNp Maurice Bucusrnper, B.S., D.D.S., 
New York, N. Y. 


HE efficacy of penicillin in the therapy of root canals has been sub- 

stantiated by the results of numerous investigators.’ * *** Penicillin, 
however, does have its limitations and unless employed under proper condi- 
tions is worthless. Microorganisms isolated from root canals vary in their 
sensitivity to this antibiotic agent, and in some instances are unaffected by its 
presence even in high concentrations. The penicillin-resistant gram-negative 
baeilli (coliform and Klebesiella groups) are found probably in 10 per cent of 
root canals either in pure culture or mixed with gram-positive cocci. Since 
these microorganisms liberate penicillinase, the penicillin present is destroyed 
and thereby is rendered inactive toward the gram-positive coeci. Another 
penicillin-resistant microbe found now and then in root canals is a yeastlike 
microorganism (Candida albicans). Since our first report® on this microorgan- 
ism, we have isolated it from several other canals. The need, therefore, for 
bacteriologically controlled root canal therapy is obvious. In the advent of 
the presence of such resistant microorganisms, some other chemical agent must 
be employed for rendering the root canal environment unsuitable for bacterial 
proliferation. 

The chemical germicides are ineffective if diluted to the minimal concentra- 
tion at which antibiotics still retain bacteriostatic activity. Therefore, the 
effect of other antibiotics alone or in combination in root canal therapy was 
deemed worthy of consideration. This article contains our results with 
streptomycin. 

Streptomycin is an antibiotic agent obtained from the Streptothrix griseus, 
a species of actinomyces inhabiting the soil. Cultivated in a broth medium con- 
tained in flasks which are continually shaken in a mechanical shaker, a good 
production of streptomycin is obtained in two days, whereas, if the flasks are not 
shaken, the same concentration of streptomycin may not be obtained until a 
week or more has elapsed.’ 

A unit of streptomycin represents the smallest amount which will inhibit 
the growth of E. coli (B. coli) in a broth medium.’ This unit by weight has 
been found to equal a microgram (4,990,000 gram). Administration of strepto- 
myein differs, therefore, from penicillin in that dosage is represented in milli- 
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grams rather than units. Of course, no arbitrary comparison can be made be- 
tween the strength of a unit of penicillin and a microgram of streptomycin 
since a unit of the former is judged on its ability to inhibit the Staphylococcus 
aureus, whereas the latter’s effectiveness is measured against the E. coli. 
Streptomyein is effective against both gram-positive and gram-negative 
bacteria. Susceptible microorganisms vary to a great degree in sensitivity. 
The sensitivity range of a number of species of microorganisms has been tabu- 
lated by both Waksman’ and Keefer.* Some of these species which may also 
be found in the oral eavity and root canals are listed below, together with their 
sensitivity range rating. 
BACTERIOSTATIC ACTIVITY OF 
MICROORGANISM STREPTOMYCIN (MICROGRAMS 
PER Ml. MEDIUM) 
Gram-positive 


Str. viridans 16 to 120 

Str. salivarius 5 to 25 

Str. haemolyticus 2.0 to 16 

Staph. aureus 0.5 to 16 

Act. bovis 3.75 
Gram-negative 

A. aerogenes (B. aerogenes) 0.5 to 64 

Esch. coli (B. coli) 0.3 to 3.75 

K. pneumoniae (B. friedlinder ) 0.625 to 256 

Ps. aeruginosa (B. pyocyaneus) 2.5 to 25 


Streptomycin is also effective against spirochetes. However, it is inactive 
against anaerobic bacteria such as the Welchii and tetanus bacilli and the 
fungi (molds and yeasts). Experience in the treatment of one thousand in- 
fections has indicated, according to Keefer*: (1) that many strains of micro- 
organisms which are susceptible to a concentration 5-10 wg per ¢.c. medium 
often acquire resistance in vivo to 200-500 or in some instances 50,000 yg per 
c.c.; (2) the presence of blood or serum may inerease the tolerance of the 
microorganisms by from 4 to 8 times; (3) resistance to streptomycin occurs 
rapidly if all the infecting microorganisms are not eliminated. He advises, 
therefore, the use of concentrations at least 4 to 8 times the dose that would 
inhibit under ordinary cireumstances. 


Procedure 


1. Microorganisms isolated from root canals under aseptic precautions 
(rubber dam, sterilized burs, sterilization of tooth and cavity) were tested to 
determine their sensitivity toward streptomycin. Ten ml. horse blood was 
added to 100 ml. infusion agar, cooled to 45° C. This material was then 
divided into 25 ml. lots. Streptomycin sulfate was added by weight to give 
concentrations respectively of 10 yg, 50 wg, 100 pg, 500 wg, and 1,000 zg. 
The medium was then poured into plates. Blood agar containing no strepto- 
mycin was employed as a contro] medium. 
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Microorganisms isolated from root canals were transferred to blood agar 
slants, incubated twenty-four hours, and suspended in sufficient sterile saline 
solution to give equivalent densities of growth. Employing the same loop, 
these various microorganisms were streaked in parallel lines across the sur- 
face of the various media and incubated for a period of four days. The 
growth which occurred was compared to that on the control plate. The 
results are given in Table I (Figs. 1-4). 


Fig. 1. Fig. 2. 





Fig. 3. Fig. 4. 


Fig. 1.—Control plate, infusion agar, streak cultures, Staph. aureus, B. subtilis, G+ micro- 
coccus, B. coli, and Monilia albicans. 

Fig. 2.—Streptomycin, 5 ug/ml. infusion agar. B. subtilis complete inhibition; Staph. 
aureus and B. coli, discrete colonies, slight inhibition; G+ coccus and Monilia albicans unaffected. 

Fig. 3.—Streptomycin, 10 ug/ml. infusion agar. B. subtilis complete inhibition; Staph. 
aureus and B. coli nearly complete inhibiton; G+ micrococcus and Monilia albicans unaffected. 

Fig. 4.—Streptomycin, 50 uwe/mi. infusion agar. Staph. aureus, B. subtilis, G+ micrococcus, 
8. coli complete inhibition. Monilia albicans unaffected (Table I). 
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2. Absorbent points containing desiccated streptomycin were inserted 
into canals and tested for their bacteriostatic activity after being confined 
in root canals. These points were prepared in the following manner. A suf- 
ficient amount of sterile water was added to powdered streptomycin to obtain 
it in solution. Absorbent points were added to absorb the streptomycin and 
then placed over silicate jelly in a desiccator until they became dry. Each 
absorbent point contained approximately 1,000 yg streptomycin, depending 
on the initial dilution of the powdered streptomycin and the number of 
absorbent points necessary to absorb the streptomycin solution. Desiceated 
streptomycin points were inserted in different patients’ root canals. After 
confinement in the root canals for periods from one to fourteen days, the 
points were removed aseptically and placed upon the surface of an agar 
medium seeded with a streptomycin-sensitive Staph. aureus. The plates were 
ineubated twenty-four hours. 


TABLE I. STREPTOMYCIN SENSITIVITY OF MICROORGANISMS ISOLATED FRoM Root CANALS 

















STREPTOMYCIN, MICROGRAMS 
STRAINS|NUMBER PER ML. MEDIUM 
MICROORGANISM TESTED | TESTS 10 | 50 | 100 | 500 | 1,000 | REMARKS 
Streptococcus ‘ 
alpha (viridans group) 18 32 8 8 9 4 3* 
beta (hemolytic group) 1 2 2 


Staphylococcus 


aureus 2 2 2 

albus 2 2 1 1 
Gram-positive coccus, large 3 3 1 2 
Ps. aeruginosa (B. pyo- 

cyaneus ) 1 1 1 
Esch. coli group (B. coli) 3 5 3 2 
Gram-positive bacillus 1 1 1 
Gram-positive sporogenic ba- 

cillus 2 2 2 
Candida albicans (Monilia 

albicans) 3 7 Ineffective 





*Streptococci, isolated three times from same patient, required 1,000 ag streptomycin per 
ml. medium to inhibit growth. 

If the desiccated streptomycin had lost its potency while confined in the 
canal, this fact would be indicated by growth of the Staph. aureus in the im- 
mediate vicinity of the point. Additional plain absorbent points were inserted 
into the canal after removal of the desiccated point to observe whether or not 
streptomycin was adhering to the wall of the canal or could be detected in the 
periapical lymph seeping into the canal. (Table II, Figs. 5-8.) 

Our results indicate that most strains of the Str. viridans group isolated 
from root canals were inhibited in their growth in vitro by streptomycin 100 
ug per ml. medium. In some instances, 10 ng per ml. medium was sufficient to 
induce bacteriostasis. A few strains were not restrained in growth by large con- 
centrations as 500 to 1,000 ug per c.c. medium. 

A large gram-positive coccus isolated from several canals was inhibited 
by 500 ng/ml. medium. 
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TABLE II. THE EFFECT ON STREPTOMYCIN OF CONFINEMENT IN ROOT CANALS 
7 | | INHIBITION ZONE IN MILLIMETERS* 
STREPTOMYCIN 
| | NUMBER TIME IN DESICCATED 
PATIENT TOOTH TESTS CANAL POINT CANAL FLUID 
Ri. | |4 1 1 day 20 by 25 10 by 10 
| nna 9 by 7 
Du. | 1 1 2 days 21 by 24 10 by 10 
a 8 by 6 
| | 1 1 4 days 19 by 17 10 by 10 
‘ean 10 by 10 
9 by 10 
7 by 5 
|1 1 7 days 20 by 27 15 by 10 
14 by 10 
10 by 10 
7 by 10 
G. | 5] 1 5 days 10 by 10 0 
0 
0 
Des. “S| 1 7 days 18 by 20 7 by 10 
Z by 2 
Trace 
Mel. | |3_ 1 7 days 20 by 25 8 by 10 
| 6 by 8 
Tar. 1| 1 7 days 22 by 22 5 by 5 
0 
0 
Kl. Bs | 1 5 days 12 by 9 2 by 2 
1 by 1 
Hop. 1| 1 | 7 days 19 by 27 6 by 5 
| 5 by 5 
1| 1 14 days 21 by 28 0 
| | 0 
| } 0 
Hop. ja 1 | 7 days 20 by 25 7 by 8 
5 by 7 
| |1 1 | 14 days 15 by 22 1 by 1 
nan | 0 
0 











*Zone measured width by length. 


The gram-negative bacilli found in some root canals (coliform group and 
B. pyocyaneus) were sensitive to 50 yg or less/ml. medium. 

The C. albicans, a yeastlike microorganism, was not affected by the strepto- 
myein even in high concentration. This microorganism is also resistant to 
penicillin. 

Streptomycin is not completely dissipated when confined in root canals 
for periods of one to two weeks. That the streptomycin is still strongly 
potent is indicated by our tabulated results. Penicillin when tested in a 
similar manner® was found to become dissipated more rapidly. Additional 
plain points which were placed in canals following removal of the strepto- 
mycin point became moistened with the periapical lymph which seeps into the 
eanal. This fluid was found also to contain streptomycin. 
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Fig. 5. Fig. 6. 


Fig. 5.—Infusion agar seeded with Staph. aureus. Zone inhibition desiccated streptomycin 
point 1,000 ug. 

Fig. 6.—Inhibition caused by desiccated streptomycin point with protective pellet 
ifter forty-eight hours in root canal. Canal fluid absorbed on “plain points’’ contains some 
streptomycin. 





Fig. 7. Fig. 8. 


Fig. 7.—Seven days in canal (description similar to caption for Fig. 6). 
Fig. 8.—Fourteen days in canal (description similar to caption for Fig. 6 except no in- 
hibition canal fluid). 
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Conclusion 


Streptomycin has been found to inhibit a variety of microorganisms 


isolated from root canals. It is particularly valuable in the treatment of root 
canals containing microorganisms which are insensitive to penicillin, such as 
the gram-negative bacilli. A dosage of at least 1,000 ug should be inserted 
into the eanal. Streptomycin does not disappear rapidly from the canals and 
possesses bacteriostatic qualities after periods of confinement in root canals 
for one to two weeks. 
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Research 


THE EFFECT OF RIBOFLAVIN DEFICIENCY ON THE GROWTH OF 
THE MANDIBULAR CONDYLE OF MICE 


BARNET M. Levy, D.D.S., M.S.,* St. Louts, Mo. 


HE condyle represents the most important growth center of the mandible; 

yet the role of nutrition in its growth has not been thoroughly studied. 
Weinmann! found that rats fed rachitogenic diets showed an increased thick- 
ness of condylar cartilage and a clubbing of the condyle. Levy* demonstrated 
that pantothenic acid deficient diets inhibit normal growth and development 
of the condylar eartilage of mice. The effects of other vitamin deficiencies on 
the mandibular condyle have not been reported. 

This study was undertaken to determine the-effect of diets deficient in 
riboflavin on the growth and development of the mandibular condyle of mice. 


Materials and Methods 


Forty-eight weanling male and female mice of strain C,;; black were fed 
a synthetie diet deficient in riboflavin for one, two, four, and ten weeks, and 
were then sacrificed. Eight of the animals were refed a stock ration after 
four weeks on the deficient diet. 

The experimental ration consisted of : 


Sucrose 68 Gm. 
Vitamin test casein 18 Gm. 
Vegetable oil 10 Gm. 
U.S.P. salt mix No. 12 4 Gm. 
Cod liver oil 1 e@.e. 


To each 100 Gm. of diet, the following vitamin supplementt was added: 


Thiamin 0.2 mg. 
Nicotinic acid 1.0 mg. 
Pyridoxine 0.2 mg. 
Choline chloride 1.0 mg. 
Calcium: pantothenate 10.0 mg. 
Inositol 100.0 mg. 
Biotin 25 wg 


Water was available at all times. At the end of each experimental time 
period, animals were sacrificed and the heads were prepared as previously de- 
scribed.” 





Aided in part by a grant from the National Institute of Health, United States Public 
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Results 


Gross observations on these and other animals similarly treated, as well 
as a description of the histologic development of the mandibular joint of 
normal mice, have been published previously.* * 





Fig. 1.—A, 4-week-old male, control diet one week; B, 4-week-old male, deficient diet one weck. 
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Microscopic Observations.—After one week on the deficient diet, the 
cartilage caps of the condyles of the mice showed little reduction in the width 
Fig. 1). There was, however, a slight inerease in the intereartilaginous 
matrix, and there was active breakdown of the hypertrophic cartilage by the 





Fig. 2.—A, 5-week-old male, control diet two weeks; B, 5-week-old male, deficient diet two 
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capillaries of the zone of erosion which were well filled and were accompanied 
by numerous osteoblasts. 

In animals kept on the deficient diet for two weeks, there was a decrease 
in the width of the cartilage cap of the condyle (Fig. 2). This decrease in 
width of the growth cartilage was due to a decrease in the number of eells in 





Fig. 3.—A, 7-week-old male, control diet four weeks; B, 7-week-old male, deficient diet four 
weeks. 
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the intermediate zone. Osteoblasts, while still present in the subcartilaginous 
areas, were more oblong than normal. 

After four weeks on the deficient diet, the cartilage cap was markedly 
narrower than usual. The nuclei of the cartilage cells were smaller than 
normal. The hypertrophie layer, while still present, consisted of only one or 





Fig. 4.—A, 13-week-old male, control diet ten aiaale B, 13-week-old male, deficient diet ten 
weeks. 
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two cells per row, and there was no intermediate layer of cells present. The 
undifferentiated cells were present, but their nuclei were smaller than normal. 
The osteoblasts which were still present on the bone spicules were elongated and 
spindle-shaped. The capillaries of the zone of erosion were still breaking down 
the hypertrophic cartilage cells in those areas where the bony linkage was not 





Fig. 5.—A, 8-week-old male, four-week deficient diet, one-week repair diet; B, Male, approxi- 
mately 7 weeks of age, deficient diet four weeks, repair diet ten days. 
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complete, and in some areas these capillaries had advanced almost to the layer 
of undifferentiated cells. (Fig. 3.) 

Animals maintained on the deficient diet for ten weeks showed progressive 
atrophic changes in the cartilage and osteoblastic cells (Fig. 4). The cartilage 
cells were very much smaller than usual, and the osteoblasts were scanty. 


A. 





Fig. 6.—A, Growing cartilage of 4-week-old animal, control diet (high power) ; B, 7-week-old 
animal, four-week deficient diet, one-week repair diet (high power). 
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Occasionally one saw an osteoblast, but it was much elongated and spindle- 
shaped. 

Upon refeeding, the growing cartilage of the mice showed a rapid return 
toward normal conditions (Figs. 5 and 6). After six days of refeeding, the 
cartilage cap was enlarged due to an increase in size as well as in the number 
of cells. The cap was wider than normal, and there was greater cellular 
activity than that seen in growing cartilage at weaning age. This increase 
in width was due to differentiation and proliferation of the undifferentiated 
cells. The capillaries in the zone of erosion became well filled and were ac- 
companied by numerous large osteoblasts, some of which were still spindle- 
shaped, whereas others were the usual polygonal shape. After ten days of 
refeeding, the condyle approached the normal appearance of an animal of 
younger age. 

Summary 

The changes in the mandibular condyle of mice maintained on a ribo- 
flavin-deficient diet for varying periods of time were described. The growth 
cartilage of the condyle became markedly narrower than normal. These 
changes were reversible, and with the refeeding of adequate diets the condylar 
cartilage assumed its normal width. 

Technical assistance of Mrs. Mary Gross and Mrs. Elizabeth Grose is gratefully 
acknowledged. 

References 
1. Weinmann, J. P.: Rachitiec Changes of the Mandibular Condyle of the Rat, J. D. Res. 


25: 509, 1946. 
2. Levy, B.: The Effect of Pantothenic Acid Deficiency on the Jaws of Mice, J. Am. Dent. 


A. (In press.) 
3. Levy, B.: Growth of the Mandibular Joint in Normal Mice, J. Am. Dent. A. 36: 177, 


4. Levy, B., and Silberberg, R.: Effect of Riboflavin Deficiency on Endochondral Ossifica- 
tion of Mice, Proc. Soc. Exper. Biol. & Med. 63: 355, 1946. 




















Professional News Items 


American Academy of Oral Pathology 
Announces the Formation of 
The American Board of Oral Pathology 


As its sponsoring agency, the American Academy of Oral Pathology announces the 
formation of the American Board of Oral Pathology. This board is incorporated in the 
District of Columbia and has been organized in accordance with the policies established 
by the Council on Dental Education of the American Dental Association. The members 
of the board are: 

Lester Cahn, New York City, President. 
Hamilton B. G. Robinson, Columbus, Ohio, Vice-President. 
Lieutenant Colonel Joseph L. Bernier, Washington, D. C., Secretary-Treasurer. 


The Board of Directors consists of the following, in addition to those presently 


serving as members of the board: 


Kurt H. Thoma, Boston, Massachusetts. 
Paul E. Boyle, Philadelphia, Pennsylvania. 
Donald A. Kerr, Ann Arbor, Michigan. 
Henry M. Goldman, Boston, Massachusetts. 


Detailed information as to eligibility for certification and character of the examina- 
tion for such certification may be obtained by writing the Secretary: 


Lieutenant Colonel Joseph L. Bernier, D. C., 
Army Institute of Pathology, 
Washington 25, D. C. 


The board will conduct its first examination in the fall of 1949. Full particulars 


regarding this examination will be published at a later date. 


American Academy of Oral Pathology 


The Third Annual Meeting of the American Academy of Oral Pathology will be held 
at the Stevens Hotel, Chicago, Illinois, on Sunday, Feb. 6, 1949, immediately preceding the 
annual meeting of the Chicago Dental Society. The meeting will convene in Private Dining 
Room Number 2 at 9:00 a.M. The material for this program is being carefully selected and 
should be of value to all interested in oral pathology. Fellows, members, and their guests 
are invited to attend. 

In the evening of Feb. 6, 1949, a banquet will be held, also in Private Dining Room 


Number 2, the time to be announced later. All fellows, members, guests, and their wives are 


invited to attend the banquet. 


Program for the Meeting of American Association of Endodontists, 
Hotel Stevens, Chicago, Illinois 
Saturday, Feb. 5, 1949 


Banquet Speaker, William T, Osmanski, D.D.S. 
Subject: Football Review. 
Dr. Osmanski formerly starred in football with Northwestern University and the 


Chicago Bears and is now head football coach at Holy Cross. In between football seasons 


he is a practicing dentist in Chicago. Dr. Osmanski’s presentation will include a selected 
football movie. 
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Sunday, Feb. 6, 1949. Scientific Session 


:00-12:00 a.M. Basic Science. 

:00 a.m. Pathologic Lesions of the Pulp. Donald A. Kerr, D.D.S., M.S., Associate 
Professor of Dentistry (Oral Pathology), University of Michigan, School of 
Dentistry, Ann Arbor, Michigan. 

:00 aM. The Healing of the Exposed Pulp. Helmut A. Zander, M.S., D.D.S., Tufts 
College, School of Dentistry, Boston, Massachusetts. 

:30 P.M. Research. 

Evaluation of Methods of Sterilizing Root Canal Instruments and Materials. 
George G. Stewart, A.B., D.D.S., School of Dentistry, University of Pennsylvania, 
Philadelphia, Pennsylvania. 

:00-4:00 p.m. Clinical Endodontia. 

2:00 p.M. Management of the Pulp Condition Which Arise in Young Teeth. Kenneth 
A. Easlick, D.D.S., A.M., Professor of Dentistry (Pedodontics and Public Health 
Dentistry), Schools of Dentistry and Publie Health, University of Michigan, Ann 
Arbor, Michigan. 

3:00 P.M. Essentials in Endodontic Practice. E. A. Jasper, D.D.S., School of Den- 
tistry, St. Louis University, St. Louis, Missouri. 

:45 P.M. Intermission. 

:00-5:00 p.M. Table Clinics. 

The Restoration of the Pulpless Tooth. Glenn R. Brooks, D.D.S., Special Lecturer 
in Endodontia, School of Dentistry, University of Michigan, Rochester, Michigan. 
The Mechanical Cleansing of the Root Canal Under Accurate Measurement Control. 
Saul Levy, D.D.S., Chieago, Illinois. 


Mid-Atlantic States Seminar in Oral Medicine 
May 22-27, 1949 

Regional seminars in dental and oral medicine have been held in the West and Middle 
West for many years. They have not only increased the practitioners’ interest and knowledge 
in this increasingly important phase of dental practice, but also they have served to bring 
together clinicians and investigators of many branches of the health service professions 
related to dentistry. 

The Mid-Atlantic States Seminar in Oral Medicine, offered by the Postgraduate Division 
of the School of Dentistry of the University of Pennsylvania, is the first undertaking of this 
nature on the Eastern Seaboard. This seminar will be held at Skytop Club in Pennsylvania’s 
famous Pocono Mountains, May 22-27, 1949. The general theme of the seminar will be the 
clinical application of the biologic and medical sciences. The sciences of anatomy, physiology, 
pathology, and internal medicine as they are related to clinical practice will be emphasized. 

The clinicians include Dr. O. V. Batson on ‘‘Anatomy as a Basis for the Practice of 
Dentistry’’; Dr. J. J. Comroe on ‘‘Oral Physiology’’; Dr. Leon Collins on ‘‘ Internal Medi- 
cine for Dental Practitioners’’; Dr. H. F. Robertson, Jr., on ‘‘Physical Diagnosis for 
Dentists’’; Dr. Kurt H. Thoma on ‘‘Oral Pathology’’; Dr. Samuel Charles Miller on ‘‘ Etiol- 
ogy of Periodontal Disease’’; Dr. J. J. Hill on ‘‘ Antibiotics and Bacteriostatics’’; Dr. 
Herman Becks and Dr. J. L. T. Appleton. 

Attendance for participation is limited to members in good standing with the American 
Dental Association, American Medical Association, or similar or comparable groups. The fee 
for this seminar, including registration, lodging, and meals for the five days is $250. Veterans 
who can furnish a satisfactory Certificate of Eligibility and Entitlement will receive a credit 
of $160 toward the total fee. Enrollment is limited. Applications will be accepted in the 
order in which they are received. 

For further information write Dr. L. W. Burket, Director, Postgraduate Division, School 
of Dentistry, University of Pennsylvania, 4001 Spruce Street, Philadelphia 4, Pennsylvania. 


Academy of Cleft Palate Prosthesis 


The Seventh Annual Meeting of the Academy of Cleft Palate Prosthesis will be held 
on March 21 and 22, 1949, at the College of Dentistry, Ohio State University, Columbus, Ohio. 
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Collective Review 


CLEFT PALATE. PART II. TREATMENT (CONT'D) 


RicHarp C. Wessrer, M.D., BRooKLINE, MAss. 


Surgical Treatment, Operative Techniques (Cont'd) 


CLOSURE OF CLEFTS OF THE Sort PaLate.—Dorrancee in his excellent review? 
states that staphylorrhaphy, the operation for closure of the soft palate, was 
performed before von Graefe’s publication in 1817 but that there is no deserip- 
tion of the methods employed or of the results obtained. Writing in 1817, von 
(rraefe*®® described a procedure first carried out in 1816 in which he produced 
an inflammation of the borders of the cleft soft palate with tincture of canthar- 
ides and then sutured the edges together. In 1820 he denuded the borders with 
a uranotome® and used a bolt and nut device to hold the sutures. 

Roux® sutured his first cleft soft palate in 1819 by passing three sutures 
through both sides of the defect from the nasal side to the oral side. The borders 
f the split were then denuded to a point a little anterior to the meeting of the 


99 








100 QUARTERLY REVIEW OF LITERATURE 


two halves of the soft palate. In 1825, Roux® reported a method for treating 
eases in which the hard palate was also involved. To facilitate closure, he car- 
ried a transverse incision through the full thickness of the velum, extending it 
outward to the pterygoid plate, thus freeing the soft palate from its attachment 
to the palatal plates. Where the soft palate cleft extended slightly into the 
hard palate, he suggested separation of the soft tissues from the underlying bone 
on both sides. 

Dieffenbach®*® ** °° in 1826 discussed the possibility of closing clefts of the 
velum and hard palate by making lateral incisions, on each side, through the soft 
tissue to the bone in order to allow approximation of the edges of the hard 
palate cleft. It was not until 1828 that he actually carried out the proce- 
dure.?? 100, 101, 102, 103 

In 1837 Mettauer of Virginia'’** recommended making small, full thickness, 
lunate incisions on both sides of the cleft of the soft palate; the openings thus 
made filled in with granulation tissue (Figs. 9 and 10). 

Liston? in 1838 wrote, ‘‘an incision should be made, on each side toward 
the alveolar ridge, through the anterior surface of the velum, by which method 
the edges come together more easily, and the strain is taken off the threads, so 
that there is less risk of these making their way out by ulceration.”’ 

Tait*’® wrote that Nunneley sectioned the palatal muscles as early as 1841 
in operations for correction of soft palate clefts. 

Pancoast’” in 1843 stated the need for dividing the attachment of the 
palatal muscles by means of side incisions (Fig. 11). 

There can be no question that these early operators had great difficulty in 
gaining permanent closures of the split soft palate. Most of them commented 
on the lateral pull of the palatal muscles, and many of these surgeons endeavored 
to relax the tension on the suture line by applying side incisions through the 
palatal muscles. However, it was not until 1844 that a real understanding of 
the functions of these palatal muscles in cleft palate cases was presented to the 
profession. 

William Fergusson’ in 1844 wrote: 

I make an incision about half an inch long, on each side of the posterior nares, a little 
above and parallel with the palatine flap, and across a line straight downwards from the 
lower opening of the eustachian tube, by which I divide the levator palatine muscles on both 
sides just above its attachment to the palate Next I pare the edges of the fissure with a 
straight blunt bistoury, removing little more than the mucous membrane; then, with a pair 
of long, pointed, curved scissors, I divide the posterior pillars of the fauces immediately 
behind the tonsils, and, if it seems necessary, cut across the anterior pillars, too; the wound 
in each part being about one-quarter of an inch in extent. 


In 1846 Liston’? emphasized the division of the tendon of the tensor palati 
muscle, and commented that whatever failure Sir William Fergusson had 
encountered was the result of the lack of division of this muscle. 

Sédillot?*® in 1850 wrote of the abnormal position of the palatal muscles in 
cleft palates and advocated sectioning of the four abductor muscles of the palate 
by lateral incisions through the whole thickness of the velum. 

In 1856 Pollock'™ described division of the levator palati muscles by inci- 
sions made on each side at the hamular process. He also cut across the palato- 
glossus and palatopharyngeus muscles. 

Garretson™? in 1862 sectioned the tensor palati by an oblique incision pos- 
terior to the tuberosity of the maxillary bone and also divided the palatoglossus 
and palatopharyngeus muscles. In addition, he cut the levator palati muscle 
as advised by Pollock. 

Francis Mason'** in 1877 combined Fergusson’s myotomy with Dieffenbach’s 
relaxation incisions (Fig. 12). 

















Fig. 12.--After Mason showing 
his combining of lateral relaxing 
incisions with incisions into the 
pillars. 
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Fillebrown™ in 1906 placed a curved relaxation incision, on each side, 
through the palatal mucous membrane, as shown in Figs. 13 and 14. He then 
dissected the oral mucous membrane from the underlying tissues, thus splitting 
the thickness of the soft palate horizontally. The oral flaps were approximated 
and their lateral edges sutured to the nasal flaps. The drawings show the anti- 
tension wire sutures and silver disks which he applied. 


Reviewer’s Comments on Closure of Clefts of the Soft Palate—There are 
a few clefts of the soft palate which ean be safely closed without lateral relaxing 
incisions; but, with the techniques known today, most such clefts are closed with 
lateral relaxation incisions. The ultimate effect of sectioning the hamular process 
is not known with certainty, but most capable plastic surgeons do section it, 
considering that a successful closure of the soft palate will be more important 
to the patient than any ill effect he might have as a result of the maneuver. 
Physiologically it is unwise to section the palatal muscles, and for the most part 
this portion of the procedure has been given up. More will be said about closures 
of the soft palate in later sections for it is now frequently closed when the hard 
palate cleft is eliminated. Some men prefer to close it in their palate-lengthen- 
ing procedures. 


CLOSURE OF CLEFTS OF THE Harp AND Sorr PALATE—URANOPLASTY AND 
URANOSTAPHYLORRHAPHY PERFORMED BY MESIAL DISPLACEMENT OF THE SOFT 
TissUE COVERING THE PALATAL PLATES—THE So-CALLED ‘‘VON LANGENBECK 
OpERATION.’’—Many clefts of the soft palate involve portions of the hard palate 
too; and a certain number of those which are at the posterior edge of the hard 
palate, but which are quite wide anteriorly, afford great difficulties in their 
closure, unless the soft tissues overlying the hard palate posteriorly are utilized 
in the repair. The mesial displacement of a flap from each side of the split 
palate and approximation of the medial edges of these flaps in the midline is 
commonly known as the von Langenbeck operation. Actually, others had per- 
formed the procedure before his report, but to von Langenbeck belongs the 
credit for stressing the importance of including in these flaps the periosteum. 
We shall see how the attempts of others gradually led to the von Langenbeck 
procedure and how it with time has been modified by more recent operators. 


In 1766 Robert** ** wrote that le Monnier had performed a successful 
closure of a complete cleft of the palate. Robert writes: 


A child had the palate cleft from the velum to the incisor tooth. M. le Monnier, a 
skillful dentist, endeavoured and succeeded in reuniting the two borders of the cleft, first 
inserted several points of suture in order to keep them approximated, and afterwards abraded 
them with ‘‘the actual cautery.’’ An inflammation supervened, which terminated in sup- 
puration, and was followed by reunion of the two lips of the artificial wound. The child was 
perfectly cured. 


Roux” separated the soft tissue from the palatal vault for a short distance 
to close clefts of the velum which extended into the hard palate. Dieffenbach, 
as mentioned before, in 1828 made lateral incisions, on each side, through the 
soft tissue to the bone in order to allow approximation of the edges of the hard 
palate cleft. He advised two operations, the first to close the soft palate cleft 
and the second to close the hard palate fissure. 


Jonathan Mason Warren’'**** in 1843 stated that he had performed his 
operation for closing clefts of the hard and soft palates as early as 1841. He 
dissected off the mucous membrane from the underlying bone out to the alveolar 
ridge, carrying the dissection behind the posterior edge of the hard palate. If 
peeling the mucous membrane from the hard palate did not allow approximation, 
he divided the posterior pillars on both sides at their attachment to the tonsils. 
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In 1850 John Avery" combined Fergusson’s myotomy with Warren's 
uranoplasty. 

Dorrance* in his excellent review points out that all of the early operators 
used such descriptive terms as ‘‘dissecting the mucosa,’’ ‘‘peeling off the mu- 
cosa,’’ and ‘‘separating the mucosa and fibrous tissue.’’ Dorrance states that 
= of the periosteum in palate surgery was first suggested by von Langen- 
beck. 

In 1861 von Langenbeck?"* *"*: *2° reported his success in uranoplasty and 
uranostaphylorrhaphy. He denuded the borders of the defect by removing a 
narrow strip of tissue and sectioned the levator and palatopharyngeus muscles 
by an incision, three-quarters of an inch long, placed at the posterior border of 
the hard palate. He did this by introducing a tenotome into the soft palate at 
a point external to the hamular process. One or two lateral incisions, as in- 
dicated, were made parallel with the alveolar ridge, beginning at the hamular 
process or at the incision already made for sectioning the muscles. He did not 
divide the posterior palatine vessels. These lateral incisions went to the inter- 
space between the canine and premolar teeth. He then carefully dissected the 
mucoperiosteum from the bone from without inward, carrying his separation 
posteriorly to separate the soft palate from its attachment to the posterior border 
of the hard palate. When the tissues had been freed up enough so that the flaps 
met in the midline, sutures were inserted and tied. 

Von Langenbeck™ in 1864 recommended using two silver antitension su- 
tures, one in the hard palate region, the other at its junction with the soft palate. 
He presented three methods of applying the lateral incisions for use with differ- 
ent directions of inclination of the palatal plates (Figs. 15, 16, and 17). In 
cases where the palatal plates were vertical he attached with sutures the mesially 
displaced palatal mucoperiosteum of each side to the septal mucoperiosteum of 
the corresponding side of the vomer, after denuding the free borders of the 
septum nasi. 

It should be mentioned here that Hulke’*? claimed in 1861 that he himself 
had performed von Langenbeck’s type of operation as early as 1859. He stated 
that no slough occurred in either the mucosa or the denuded bony palate. 

Billroth'®* in 1871 wrote of closing the clefts in the soft palate and lip at 
the same operation in eases of lip-jaw-palate clefts. He felt that in time closure 
of these two struetures would help to diminish the width of the opening in the 
hard palate and thus render later uranoplasty more simple. 

In 1889 he'** condemned extensive lateral incisions extending into the soft 
palate, claiming these injured the palatal muscles. He attributed the unsatis- 
factory results of cleft palate surgery as then performed to the defective velo- 
pharyngeal closure resulting. He advised fracturing the hamular process above 
its connection with the pterygoid plate with a chisel introduced through the 
posterior ends of the lateral incisions. 

Sédillot'?® '*% 727 128 jn 1863 advised a two-stage procedure to insure better 
collateral circulation and reported his sectioning of the levator palati, palato- 
glossus, and palatopharyngeus muscles to relieve tension. He observed that the 
mesially displaced flaps formed no bone. A year later’*® he reported that mi- 
eroscopic examination of the palates of dogs upon which portions of the bony 
palate had been removed leaving the periosteum intact showed no bone formation. 

Simon?*° in 1864 cautioned those doing cleft palate surgery to endeavor to 
obtain the least amount of scar tissue possible in order to provide maximum 
flexibility of the soft palate. He recommended a two-stage procedure with the 
interval between the stages being at least three weeks. 

Annandale wrote of his opposition to Fergusson’s extensive myotomy in 
1865. He preferred the von Langenbeck procedure for uranostaphylorrhaphy 











Fig. 16.--Here the palatal 


Fig. 15.--On the patient's left processes are horizontal. The 
side the palatal plate is horizon- lateral incisions are close to 
tal; on the right, vertical and in the teeth. 


continuity with the vomer. The 
incisions are shown. 





Fig. 18. 





Fig. 17.--Both palatal plates 
are vertical. No side incisions 
are made in this case. 








Fig. 20. 
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in one stage, and reported that, in one of his cases, the mucoperiosteum which 
obliterated the cleft underwent ossification. 

Tait?®* in 1870 wrote that he closed the cleft in the hard palate immediately 
after birth because he felt that the split palatal vault in lip-jaw-palate clefts 
interfered with the child’s nursing. In his second operation he closed the lip 
and soft palate. Whenever necessary, Tait extended the lateral incisions over 
the alveolar ridge and separated the mucoperiosteum from the underlying bone 
as far outward as the alveolar ridge and hamular process. 

Owen'** 78° jn 1890 ‘‘snipped off’’ the hamular process in his operative 
procedure. 

The same author’ in 1898 reported sectioning of the palatal aponeurosis 
at its attachment to the posterior borders of the hard palate. Six years later’ 
he spoke of relieving the tension exerted by the tensor palati muscle by the use 
of a looped wire suture and beads (Fig. 18). 

Edward Taylor’ said in 1900 that he preserved the posterior palatine 
arteries by placing his lateral incisions next to the alveolar ridges. These began 
posteriorly opposite the last maxillary molar tooth and ran parallel to the 
alveolar ridges to the borders of the defect anteriorly. Therefore, the anterior 
attachment of the palatine mucoperiosteum posterior to the incisor teeth was 
completely cut through (Figs. 19 and 20). If tension still made closure pos- 
teriorly doubtful he then made half-inch incisions just mesial to the hamular 
process, permitting section of the fibers of the levator and tensor palati muscles. 

Brophy’ in 1900 condemned lateral incisions and stated that tension in 
the suture line could be avoided by applying lead plates and silver wire to act 
as splints upon the soft tissue flaps and to relax the lateral pull of the palatal 
muscles (Figs. 21 and 22). In 1923' he described a procedure for closing large 
defects of the hard palate (Fig. 23) in which he extracted teeth and then, after 
allowing time for the alveolar ridge to heal, made relaxation incisions in the 
bueeoalveolar suleus to permit closing the defect by mesial displacement of the 
palatal and alveolar ridge mucoperiosteum. 

In 1927 Tschmarke* criticized the commonly used methods for relieving 
tension. He felt that the first important step was the blunt dissection of the 
soft tissues from the hamular process to relax the tensor palati and part of the 
palatopharyngeus muscles. The second step was the blunt dissection of the soft 
tissues forming the palate upward to the base of the skull as performed by 
Kirsehner’®® to relax the levator palati muscle. The third step consisted of the 
blunt dissection of the lateral and posterior walls of the pharynx to relax the 
palatopharyngeus muscle and to produce circular narrowing of the pharynx. 
All remaining tension on the suture line was relieved by the application of an 
intramuscular silver suture as done by Veau and Ruppe. 

Tholen**? utilizes the brass ligature at the base of the soft palate for decreas- 
ing tension on the suture line and allows it to remain for ten days to two weeks. 

Vaughan” *** ardently stpports the relief of tension by the Mac- 
Kenty?*® 27+ 272 lead ribbon. ‘‘MacKenty,’’ Vaughan writes, ‘‘made his inei- 
sions posterior to the maxillary tuberosity on each side and passed the lead 
ribbons through the palate muscles. These incisions, when opened by the ribbon, 
often produced a thick sear on each side of the palate with lessened mobility as 
a result. To overcome this objection, we make the incisions for the lead ribbon 
in the pterygomaxillary sulcus, external to the palate muscles, and the lead 
ribbon is passed into the nasopharynx external to the pterygomandibular liga- 
ment. By this procedure ... the mobility of the palate cannot be interfered 
with through sear formation. We regard the lead ribbon as one of the most 
important requirements for the von Langenbeck operation.’ 

Vaughan” feels that protection of the suture line in the hard palate is im- 
portant in cases with a highly arched vault which has been greatly reduced in 
the closure of a wide cleft. He writes: ‘‘The space occupied by the tongue is 
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then encroached upon, and the pressure of the tongue in swallowing subjects 
the suture line to considerable strain. Complete support is obtained from a 
silver ribbon passed through lateral incisions and tied across the midline.’’ 

Vaughan” in speaking of methods for the relief of tension stated in 1940 
that flaps held in apposition by tightly drawn sutures will always separate. He 
adds that among the various expedients recommended is the tape ribbon, credited 
to Charles Mayo, though first used by Dudon.?** ?74 275 ‘“This method served 
a useful purpose, but has the fault of absorbing mouth secretions.’? Vaughan 
reported that the waxed tape of Shermann?** remained cleaner for a time, but 
is open to the same objection. ‘‘The lead plates and silver wires of Brophy do 
not furnish sufficient support, as the wires cut into the tissues.’’ It was 
Vaughan’s opinion that the Federspiel**® tension plates with silver wires are 
excellent for the hard palate and provide complete relief of tension on the suture 
line. He feels that the intramuscular wire suture of Veau is a positive and 
satisfactory method for the relief of tension on the soft palate. 

In performing the Dieffenbach-Warren operation, Blair and Brown cut 
the palatal aponeurosis and the nasal mucosa along the posterior borders of the 
palate bone, and the amount of relaxation or the length to which the cut must 
be extended along the lateral pharyngeal wall is determined by repeatedly 
testing the relaxation with the needle-pointed puller with which they draw the 
palate border repeatedly toward the midline. If necessary, they cut a tense 
posterior pillar at its attachment to the pharyngeal wall with the knife or scis- 
sors, first putting it on tension with the needle-pointed puller. ‘‘If the cut is 
made close to the pharyngeal wall very little of the palatopharyngeus muscle 
will be severed from its nerve supply and subsequent scarring will repair the 
defect in the pillar. 

‘‘We have ceased to do a palate repair on children under a year old and 
by that time the incisor teeth are usually erupted, but it is to be remembered 
in using the Brophy elevator in this region’’ (in the neighborhood of the incisive 
foramen) ‘‘that, if the mucoperiosteum is raised from over the bud of an 
erupted tooth it may interfere with its further development. 

*‘The classic plan of freshening the cleft border of the uvula and velum is 
to eut off a thin ribbon of mucosa but this is ordinarily an unnecessary sacrifice 
of tissue in an area already deficient, and we now resort to it only under one 
of three conditions: (a) when there is some reason to complete operation in the 
shortest possible time; (b) when there is some special difficulty in getting at the 
field of operation; (c) in eases of two stage or secondary operation after a previ- 
ous failure where the cleft borders are puckered with hard sear.’’ Therefore, 
ordinarily they denude the cleft borders by splitting them deep enough to allow 
sufficient eversion of the edges to give a raw surface equal to its thickness. The 
cut is made a little deeper anteriorly than in the center and only the mucosa is 
divided in the uvula. Where the posterior faucial pillars are to be approximated 
the borders are split, the cut being continuous with the velar split at the base 
of the uvula and farther back with the transverse eut at the body of the pillar. 

Blair and Brown write that it is possible to unite the pillars sufficiently 
to interfere immediately or subsequently with nasal respiration and this must 
be borne in mind. 

‘*The first suture, which, with us substitutes for any form of supplementary 
fixation, engages the fibers of the palate aponeurosis on each side. This being 
of tough fibrous tissue, a mild infection, or drawing the suture too tightly will 
not cause it to cut through as quickly as in the softer structures, This type of 
stay suture is not as apt to do harm as are lead tape or circumferential tape, 
bands, or any other type of surface pressure.’’ This key suture is applied by 


putting the point of a full curved needle through the raw surface near the oral 
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Fig. 2l1.--Brophy's method of 
elevating and separating the Fi 22 
mucoperiosteum and aponeurosis E- “ 
from the hard palate. 


Fig e 25. 
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border at the cut edge of the aponeurosis, digging it 4 or 5 mm. into the sub- 
stance of the velum and then bringing it out posteriorly near the nasopharyngeal 
border (Fig. 24). 

The borders of the cleft of the velum are approximated using three or four 
vertical mattress sutures. One or two simple mucosal sutures are placed on the 
undersurface of the uvula and one in its tip. The pharyngeal borders of the 
uvula are united with one or two mucosal sutures; and if the posterior faucial 
pillars are not to be united, two or three vertical mattresses are placed along 
the upper surface of the velum. 

Blair and Brown in suturing mucoperiosteal flaps use vertical mattress 
sutures. They mention the practice of Arthur Keith**? who simply allows the 
freed flaps to hang loose anteriorly, trusting to granulations and scarring to 
anchor the flap in its proper position to the undersurface of the maxilla. How- 
ever, when they have raised the tongue-shaped flap on each side, completely 
separating the anterior ends, these anterior ends are anchored, where convenient, 
with a few simple ‘‘tacking’’ sutures. 

In further discussing their key suture, Blair and Brown™ state that one 
could use chromic catgut but that it would cause more tissue reaction than the 
horsehair which they used at any time would. This aponeurotic suture is not 
used in partial clefts or where the cleft is very narrow and extends only a little 
way into the hard palate. 

Blair and Brown" said that in rare instances where the cleft ends anteriorly 
in a rounded opening bounded by the alveolus and with little or no palate 
precess, the Dieffenbach-Warren operation may have to be postponed for some 
time and even then modifications of the classic procedure may be necessary. 

Blair and Brown™ wrote that careful handling of the tissues and of the 
patient as well as prevention of excessive loss of blood and of aspiration are of 
the utmost importance. 

Conway*”* carried out the Dieffenbach-Warren procedure, closed the nasal 
mucosa with interrupted No. 0 plain catgut sutures and the mucoperiosteal flaps 
with on-end mattress sutures of fine silk. He applied no protection to the suture 
line and used no relaxation plates or wires. 

Schultz** severs the mucous membrane reflected from the floor of the nose 
to the soft palate by funning a straight chisel along the edge of the palate bone 
at the distal end of the hard palate. He splits the medial edge of the soft palate 
and opposes paring of the edges. If necessary, he dissects and strips the tensor 
palatine muscles off the hamular process with a chisel. The lateral incisions are 
packed with iodoform gauze impregnated with compound tincture of benzoin. 

Vaughan,”* writing of the conservation of blood supply in 1940, said that it 
was obtained by lateral incisions close to the teeth and external to the palatine 
arteries. ‘‘When dealing with a wide cleft the incision should extend around 
the tuberosities, into, or through the pterygomaxillary suleus. The tissues will 
then have sufficient blood supply to obtain flap approximation without tension, 
even when the palatine arteries must be severed. This principle is applicable 
to all types of clefts... .’’ 

Vaughan?” states that in his performance of the von Langenbeck operation 
he carries the lateral incision well around the maxillary tuberosity to relieve 
tension at the junction of the hard and soft palate, the site where nonunion 
and a perforation are more likely to oceur. 

When carrying out the von Langenbeck procedure, Vaughan”® wrote, if 
the arteries cannot be preserved and must be torn to give relaxation when the 
cleft is wide, then they should be torn. Packing and finger pressure, he claimed, 
would soon control bleeding; but if it should be severe, he recommended the 
application of bone wax. He cautioned that if there was reason to suspect that 
the arteries had been torn it might be advisable to practice conservatism when 
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the anterior cleft was wide, since elevation anteriorly, combined with peeling of 
the edges and extension of the lateral incision anteriorly, would further impair 
the circulation of the flaps and endanger their existence. He added that it 
might be advisable to delay closure of the anterior end, under these conditions, 
for a second operation. 

In the sectioning of the aponeurotie attachment, Vaughan*® used curved 
scissors which were inserted at the posterior margin of the palatal plate to cut 
the aponeurotie attachment over to the lateral incision. 

Vaughan” pares the edge of the cleft when performing the von Langenbeck 
procedure to remove a very thin film of mucosa through the full thickness of 
the soft palate and uvula. 


The extent of the paring will depend upon the amount of the cleft to be closed. If, 
later, the operator decides that he can safely extend the suturing anteriorly more of the 
margin may be pared in the same fashion. It is always best to err on the side of conservatism 
and not attempt too extensive an operation should the operator be inexperienced or the palatal 
tissue be thin and friable. We occasionally split the borders of the cleft and spread it, thus 
creating a raw surface; but where there is scarring of the edge, after a previous operation, 
splitting is not so satisfactory. 

The objection has been raised that the removal of a thin film is an unnecessary waste 
of essential tissue where every bit of available tissue is needed; but as the film removed is 
very thin, the raw surface obtained is much more suitable for suturing, and the loss of tissue 
is not appreciable. 


Vaughan” in suturing the flaps in his von Langenbeck closure passes a 
straight needle through the full thickness of the soft palate at the junction of 
the soft and hard palates. ‘‘It is important to take equal bites of nasal and 
oral mucosa if accurate approximation is to be obtained. . . . A curved needle 
is more apt to take a deep bite of oral mucosa and less of the nasal side.’’ He 
applies three or four of these through-and-through sutures in the soft palate. 
When suturing the uvula, the mucous membrane of the oral and nasal sides are 
sutured separately with three or four sutures of No. 4-0 dermal in each side. 
He cautions that these sutures should not be tied too tightly lest the intervening 
tissue be strangulated and edema and possible necrosis result. He uses on-end 
stitches in the mucoperiosteal flaps covering the hard palate with interrupted 
mucosal sutures between these mattress stitches to make the suture line water- 
tight. 

In 1940, Vaughan*® reported his use of iodoform gauze dipped in two per 
cent Mereurochrome and then wrung out for insertion into both lateral incisions 
and into the buccal incisions where his lead ribbon enters. ‘‘It is very impor- 
tant to insert the packing in these openings to prevent nasal secretions from 
soaking into the packs and infecting these areas.’’ 

When the hard palate cleft extended through the alveolar border or when 
the midline cleft was wide and horseshoe-shaped, Vaughan®® recommended three 
methods, any one of which could be used following a two- to three-month period 
between the von Langenbeck portion of the procedure and the second step. He 
strongly favored the first, in which a rotated flap was used. On the medial side, 
an incision beginning at the anterior end of the defect was carried close to the 
teeth around the tuberosity to the pterygomaxillary suleus, He shaved off a 
thin strip of mucosa from the border of the cleft on each side and freely elevated 
the mucoperiosteum along the border on the other side of the cleft. The medial 
flap was then raised from the anterior end and carried across the cleft where its 
free margin was inserted under the raised outer border of the cleft and sutured 
in place (Figs. 25 and 26). 

The second method ‘‘is only suitable for median clefts and is based on the 
mesial displacement of the two flaps. The border of the cleft is freshened, and 
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a small V-shaped portion is removed from the anterior end. Lateral incisions 
are extended from the incisor teeth around the tuberosity on each side.’’ 
(Fig. 27.) 

After elevation of the mucoperiosteum toward the median line, a silver 
ribbon is then drawn through the lateral incisions, and the ends clamped. The 
borders of the cleft are sutured and the ends of the silver ribbon are united and 
tied over the suture line (Fig. 28). 

The third method Vaughan does not favor for clefts which extend into or 
through the alveolar border.. Figs. 29 and 30 show this procedure. 

In the repair of anterior palate clefts, Vaughan*® allows the sutures to 
remain from ten days to two weeks. 





Fig. 29. 


Oldfield* states that the secret of suturing in a confined space, recently 
applied to cleft palate surgery by Denis Browne, is the use of a fully curved 
needle. Fine chromic catgut stitches are used on the nasal mucosa, the soft 
palate muscles are united with three catgut stitches, and the buccal mucosa is 
—— with ‘‘end-on mattress’’ stitches using fine silkworm-gut on an eyeless 
needle. 

Bigelow*** in 1869 introduced the use of a vuleanite plate conforming with 
the configuration of the united palate to protect it from the upward pressure 
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of the tongue after staphylorrhaphy. This appliance was fitted with a hole in 
its anterior aspect to permit the introduction of the point of a syringe for the 
purpose of irrigation. 

Fields,*** after several attempts at closing an acquired defect of the hard 
palate, succeeded in 1856 in closing the defect by protecting the line of suture 
with gutta-percha. 

Dambré**" applied gutta-percha palate protectors in all of his patients. In 
1864, he wrote that these protectors were held against the united palate by means 
of a bolt and nut arrangement attached on both sides to a headeap. 

Champenois*®* in 1868 utilized a small gutta-percha plate applied upon the 
line of sutures and held there by sutures. The lateral incisions were packed 
with charpie and the entire palatal vault was covered with a perforated gutta- 
percha plate which was held to the teeth with wires. 

Dorrance and Bransfield’* in 1947 wrote that in all cleft palate operations 
where teeth were present they used the Gross splint as a means of protecting 
the suture line. 

Reviewer’s Comments on Closure of the Hard. and Soft Palate.—It will be 
noticed in this review that certain men speak of the Dieffenbach-Warren opera- 
tion, others of the Dieffenbach-von Langenbeck operation, and others of the 
Dieffenbach-Warren-von Langenbeck procedures. As can be seen, surgeons had 
performed operations similar in many respects to von Langenbeck’s before he 
reported his procedure. However, as Dorrance has said, von Langenbeck was 
the first to describe the dissection of the mucoperiosteum from the palatal bones ; 
and his procedure is, more or less, the foundation on which cleft palate surgery 
rests today. 

Sectioning of the palatal aponeurosis at its attachment to the posterior 
border of the hard palate is carried out by most cleft palate surgeons. However, 
there is still controversy as to whether the posterior palatine arteries must be 
preserved and as to whether, if when these arteries are sectioned, connections 
between the mucoperiosteal flaps and the anterior portions of the palate or 
alveolar processes should be maintained. Another moot question is the decision, 
if the arteries are torn inadvertently, as to whether a delayed procedure is 
necessary. In most eases, if the flaps are approximated without undue tension, 
the blood supply is adequate even with no anterior bridge and with the posterior 
palatine arteries sectioned. Rough handling of the tissues and too much tension 
at the suture line superimposed on a questionable blood supply can lead to 
sloughing without any doubt. It is amazing how thick the very thin and friable 
flaps will beeome when they are replaced. In doing palate-lengthening proce- 
dures, after closing the cleft at an earlier date with one or another of the modi- 
fications of the von Langenbeck technique, the soft tissue over the palatal bones 
is often found to be extraordinarily thick. The blood clot and subsequent 
granulations which develop on the raw surfaces of the mesially displaced flaps 
probably do cause some contraction, but it is a fact that a certain number of 
patients who have nothing more than this procedure done develop adequate, or 
even normal speech. A well-performed von Langenbeck procedure does not 
leave a large raw surface on the nasal side of the soft palate, and the critical 
statements of Veau and Axhausen can be discounted to a certain extent. This 
is not to say that palate-lengthening procedures are not needed on any of these 
cases; it is to say that Axhausen’s emphasis on approximation of the raw sur- 
faces of the nasal and oral flaps and Veau’s emphasis on the extent of the large 
raw surfaces on the nasal side of the soft palate, as shown in his diagram, are 
probably ill advised. 

Methods of relieving tension on the suture line have been proposed by 
numerous men. Veau’s intramuscular wire suture has been very well received 
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by the profession. Ribbons for the most part are not used, although Vanghan 
staunchly supports the MacKenty lead ribbon. 

Blair and Brown described their ‘‘key suture,’’ and the reviewer was 
favorably impressed by their argument for it. He has always feared the possi- 
bility of aspiration of a pack lost from one of the relaxing incisions and combines 
a method of anchoring these packs securely in place with the relief of tension 
at the suture line based on the ‘‘key suture’’ mentioned before. The reviewer 
respectfully submits this method in Fig. 31. After severence of the palatal 
aponeurosis and splitting the edges of the soft palate cleft have been accom- 
plished, the fibrous tissue described by Blair and Brown can be seen easily. 
Packs of gauze are placed in the relaxing incisions after passing a No. 4-0 der- 
malon stitch through the pack itself. Where the relaxation incisions are long, 
two of these dermalon stitches are placed through the pack on one side. The 
needle is passed just beneath the mucous membrane on the oral side from the 
relaxation incision to the border of the cleft and is then carried across to the 
other side where it grasps the fibrous tissue just beneath the oral mucous mem- 
brane. It is then brought out just under the nasal mucous membrane, carried 
across the cleft where it enters the original side just under the nasal mucous 
membrane, grasps some of this fibrous tissue, and is brought out under the oral 
mucous membrane, carried back across the eleft and then through the opposite 
side of the soft palate just deep to the oral mucosa and is placed through the 
pack in this relaxation incision. By tightening this stitch the palatal aponeurosis 
on each side is brought together and pressure is placed on the medial edges of 
the relaxation incisions and is distributed by the pack along these edges. The 
pack tends to bulge the muscular layer of the soft palate toward the midline so 
that Ritchie’s requirement of approximation of the muscle layers is partially 
met. Where the relaxation incisions are long, a similar stitch is placed farther 
posteriorly ; and at the cleft margin, it grasps some of the soft palate musculature 
firmly. A cross section view shows how the pack tends to pull down into the 
relaxation incision, causing a bulging of the deeper layers of the soft palate 
toward the midline. 

The reviewer does not feel that through-and-through stitches are wise in 
the soft palate region. In his hands, at least, they do not tend to evert the 
mucous membrane edges. 

Palate protectors of all sorts have been used. The reviewer feels that the 
one described by Dorrance and made by Gross is very nice in principle; but 
where teeth are present, wires around them and dental compound attached to 
the wires give perfectly adequate support. Actually there are a certain number 
of surgeons who use no support of any kind and who have excellent results. 


URANOPLASTY AND URANOSTAPHYLORRHAPHY PERFORMED BY EvVERTING To- 
WARD THE MIDLINE Sort TissuE FLApS—rTHE So-Cauuep ‘‘ Krrmer-LANE OPERA- 
tron.’’—Dorrance? wrote that this type of approach to the closure of palatal 
clefts has been attributed to Sir W. Arbuthnot Lane, Bart., and to Davies-Colley 
before him, but that similar efforts had been attempted long before these men 
reported their procedures. 

Krimer’*® ‘#1 in 1827 made an incision down to the bone on each side of 
a palatal cleft which extended forward as far as the alveolar ridge. These in- 
cisions began at the soft palate and met anteriorly in front of the defect. The 
free ends of the flaps thus created were raised, everted, and sutured in the mid- 
line with their palatal surfaces now facing the tongue (Figs. 32 and 33). 

In 1830 Bonfils** **' raised a flap from the soft tissue covering the hard 
palate. This flap was elevated from the underlying bone, turned backward, and 
sutured to the denuded edges of the posterior pillars (Figs. 34 and 35). He also 
combined this procedure with a staphylorrhaphy to close over a persistent hole 
which occurred at the junction of the soft and hard palates. He later suggested 











Fig. 33. 
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that the staphylorrhaphy could be done in one procedure and that in the second 
the defect at the junction of the hard and soft palates could be corrected by the 
eversion of his flap. 

Nélaton’*? in 1836 everted a flap consisting of half the thickness of the left 
side of a cleft soft palate. This triangular flap was everted and sutured to the 
denuded right border of the soft palate after overlapping the wound edges (Figs. 
36 and 37). 

Davies-Colley considered the ‘‘von Langenbeck operation’’ a satisfactory 
method of closure but in 1890'** he described a procedure for closing a cleft 
running to the alveolar ridge. This case he had operated on previously by the 
old method with failure. Figs. 38, 39, and 40 show that a triangular flap con- 
sisting of all of the soft parts covering the bone was raised from the wider side 
of the hard palate or from that side to which the septum was attached. ‘‘The 
apex of the flap,’’ he stated, ‘‘should reach nearly as far forward as the insertion 
of the incisor teeth. The outer border of the flap should begin just internal to 
the back part of the alveolar process, and should run forward parallel to the 
margin of that process. The inner side of the flap should run backward one- 
eighth of an inch external to the margin of the cleft, and should terminate a 
short distance behind the posterior border of the hard palate.’’ On the other 
side of the cleft he made an incision down to bone at least one-sixth of an inch 
external to its margin. ‘‘The greater part of the incision runs from before 
backward parallel to the cleft. It should begin at the level of the anterior 
extremity of the cleft, and should end at the back of the hard palate. At its 
anterior and posterior extremities this incision should be carried inward to the 
margin of the cleft.’’ He then separated the mucoperiosteum from the incision 
line to the margin of the cleft. ‘‘The flap made in the last stage of the operation 
is now turned inward on the hinge, so to speak, formed by its attachment to the 
margin of the palatal process of the superior maxilla and palate bone, and is 
fixed in this position so as partly to bridge across the cleft by two moderately 
fine catgut sutures passed through its edges and the thin strip of mucous mem- 
brane which was left in situ on the opposite side of the cleft, internal to the 
triangular flap. . . . The apex of the triangular flap is now carried across the 
cleft, and the anterior part of its margin is attached by means of two or three 
silver sutures to the outer border of the incision upon the other side of the 
palate... . If there is any difficulty in carrying the triangular flap across the 
cleft, it may be necessary to detach its base more freely from the soft parts 
which connect with the back of the hard palate. It will usually be found that 
the triangular flap lies very loosely in its new position, but no fear need be 
entertained that on this account it will fail to unite.’’ He added that the open- 
ing which remains in the anterior portion of the hard palate after his procedure 
ean be closed easily later if it does not close spontaneously. 

In 1894, Davies-Colley*** **° modified and combined his operation with 
staphylorrhaphy to close the entire palate in one procedure (Figs. 41, 42, and 43). 


Lane™*® in 1897 remarked on the importance of operating very early to 
establish the normal septum formed by the palate between the oral and nasal 
cavities in order to obtain normal breathing which he considered a function 
essential to the development of the parts. His operation was a modification of 
the Davies-Colley procedure and consisted of the separation of soft tissues from 
the hard palate and splitting of the soft palate on one side of the cleft to create 
a large flap with its base at the margin of the cleft (Fig. 44). The flap was 
then turned over across the cleft and sutured into a wound made for its recep- 
tion by incising the border and elevating the mucoperiosteum from the bone for 
about a quarter of an inch (Figs. 45 and 46). The soft palate on the opposite 
side was also split along its length to receive the edge of the everted flap (Fig. 
47). He wrote: ‘‘It is very unusual for any portion of the cleft covering the 
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portion in the hard palate to give way but occasionally the margins of the soft 
To remedy this, after an interval of two to three weeks, 





palate may come apart. 
a flap should be taken from the side of the hard and-soft palate opposite to that 
utilized on the first occasion, and retained by the same method in the cleft.’’ 


(Figs. 48 and 49.) 

Lane in 1906**7 and in 1916*** illustrated modifications adapted for various 
forms of cleft palate. In 1902 he’®® wrote that he used ordinary staphylorrhaphy 
with lateral incisions in cases where the cleft was V-shaped. Where the eleft 


of the soft palate was horseshoe-shaped, he advised eversion, overlapping, and 
suturing of flaps from both sides of the soft palate. 
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Fig. 47. 








Fig. 46. 
Reviewer’s Comments on Uranoplasty and Uranostaphylorrhaphy Performed 
by Everting Toward the Midline Soft Tissue Flaps—the So-Called ‘‘Krimer- 
Lane Operation.’’—The principles of this approach to palate surgery are use- 
ful under certain conditions in closing secondary defects, but the tissues of the 
hard palate tend to be stiff and eversion tends to cut off some of the blood supply. 
Other procedures seem more satisfactory to the reviewer, and, he believes, to 


most plastic surgeons today for primary closures. 
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OsteaAL URANopLASTY.—Vaughan® in 1940 defined osteal uranoplasty as 

‘fracturing the palatal bones mesially and midline suture of the mucoperi- 

osteum.’’ In his review of the literature, Dorrance? wrote that osteal urano- 
plasty was suggested by Dieffenbach in 1826. 


In 1845, Dieffenbach'** wrote: 


The edge of each palate bone is pierced through with a strong, straight, three-cornered 
punch, and a thick, soft silver wire put through the opening the ends of which are twisted 
together. The mucous membrane is divided near the place where the palate bone joins the 
ilveolar process; a thin, smooth, concave chisel is then put to the bone; and it is cut through 
m both sides. The wires are then twisted again, till the edges of the bony cleft approach 
ach other a little or together; the first alone can be generally done. 


If closure could not be accomplished immediately, gradual approximation 
‘rom time to time until the cleft was closed was recommended by Dieffenbach. 

Wutzer’®* combined Dieffenbach’s osteal uranoplasty with staphylorrhaphy 
in the same operation in 1850. 





Fig. 52. 


Davis’®® in 1922 suggested osteal uranoplasty for the closure of persistent 
defects following operation for extensive cleft palates. In 1926 he’®* stated that 
his procedure produced a longer velum than when the so-called ‘‘von Langen- 
beck operation’’ was used. In 1928 Davis'*’ recommended a two-stage closure, 
employing osteal uranoplasty or combining it with the ‘‘von Langenbeck pro- 
cedure.’’ For unilateral jaw-palate clefts he prepared an osteomucosal flap from 
the free side of the palate and a mucoperiosteal flap from the side connected with 
the vomer. In bilateral lip-jaw-palate clefts he performed osteal uranoplasty 
alone. In each ease the flaps were held together by tape surrounding them 

Figs. 50, 51, and 52). 

Davis*** in 1939 advocated the inclusion of the palatine process in the lateral 

flaps which were mesially sutured with interrupted wire sutures. 
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Davis*** in 1940 wrote that he used osteoplastic flaps in practically all cases. 
In bilateral clefts an osteoplastic flap is brought medially from each side, while 
in unilateral clefts the osteoplastic flap is brought medially from the side not 
attached to the vomer and a mucoperiosteal flap is brought from the attached 
side. He states that his procedure gave the best speaking voice which he had 
obtained by any methods of palate closure. 

Reviewer’s Comments on Osteal Uranoplasty—The reviewer has had no 
practical experience with this method. Theoretically, its advantages as listed by 
its proponents seem to the reviewer to bé outweighed by its disadvantages and 
by what he considers the superiority of other methods of closure combined, if 
necessary, with palate-lengthening procedures. 


URANOPLASTY AND URANOSTAPHYLORRHAPHY COMBINING THE So-CALLED 
‘‘von LANGENBECK OPERATION’’ WitH THE So-CaLLep ‘‘KrIMER-LANE OPERA- 
TIoNn.’’—In 1906, Murray*™* closed a cleft of the hard palate during infancy by 
everting the palatal mucoperiosteum. After the second year of the patient’s life, 
he closed the soft palate cleft by the mesial displacement of the palatal tissues. 
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Fig. 53. 

A. Von Langenbeck 

B. Lane's method for closing the 
cleft palate 

C. Lane's method of including the 
mucoperiosteum of the alveolar 
ridge 

D. Moszkowicz's operation 


One year later, the writings of Moszkowiez'** '** showed that he combined 
the von Langenbeck uranoplasty with the so-called ‘‘Krimer-Lane procedure.”’ 
Fig. 53 shows the differences in some of the more well-known methods. Moszko- 
wicz mesially displaced a flap from one side of the split palate to meet a flap 
everted from the opposite side. The two flaps were sutured together after over- 
lapping them. 


URANOPLASTY PERFORMED BY APPLYING COMPRESSION ON THE SEPARATED 
MaxILLaE.—Dorrance? writes: 

Uranoplasty by compression is a procedure as old as any of the operations suggested 
for treating cleft palate. The idea has been long in the minds of surgeons interested in the 
palate and its affections, although this proceeding for closing the cleft palate is commonly 
attributed to Brophy. Bringing the sides of the cleft palate together by compression has 
been done in three ways. 
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(a) The first of these methods consists of applying a truss, with arms resting on both 
ides of the cheek, upon and above the malar or maxillary bones, so that the continuous 
ressure exerted by the appliance could gradually approximate the sides of the jaw-palate 
plit. When the borders of the defect in the alveolar ridge and hard palate coapted, they 
ere vivified with some caustic. This induced inflammation, and terminated in suppuration 
nd union of the newly formed wound. 

(b) The second method consists of placing some orthopedic appliance upon the teeth, 
the appliance in this case assumes the form of an adjustable palatal bar device resting upon 
he teeth of both sides of the eleft maxillae. The palatal bar can be narrowed from time to 
ime by means of a screw and nut arrangement which works on the same principle as a jack- 
screw. The gradual narrowing of the palatal bar tends to draw the separated maxillae nearer 
ogether and thus diminish the width of the cleft palate. 

(«) The third method consists of forcing the cleft maxillae together by pressure applied 
m both sides, then denuding the bony borders of the defect and passing wire through the 
hone to hold the parts in contact. 


In 1836, Montin’®* pressed upon each side of the separated maxillae and 
gradually brought them into apposition with an appliance. When the borders of 
the cleft approximated, they were denuded with a red-hot iron which was dipped 
in boiling water. Union resulted after three days. He considered the fracturing 
of the maxillary bones which might occur as of no consequence in the newborn. 

Fundenberg®*? in 1861 applied gradual compression in lip-jaw-palate splits 
using isinglass plaster over each cheek. The two pieces of plaster were held 
across the lip and below the nose by means of sutures which were tightened after 
the assistant had pressed the separated maxillae toward the median line. In 
1866, he®** stated that he had secured approximation of the sides of the cleft 
alveolar ridge within twenty-one days, starting when the child was 10 days old. 
Using padded forceps, he bent the projecting alveolar ridge into its proper 
position and held the parts together with wire sutures passed through the bone. 

Von Langenbeck’®* 16° 161, 162 in his writings of 1862 reported that he used 
the ‘‘bony suture’’ as early as 1845 in a ease of bilateral lip-jaw-palate cleft 
where the premaxillae were isolated. ‘‘I turned the piece back after cutting 
through the cartilage, and fastened it on each side to the alveolar border with 
leaden thread, which I twisted in the mouth. . . . On the sixth day after, the 
lead suture was removed; suppuration took place in their track, and at length 
three teeth came away.’’ He discarded the procedure, recognizing that his 
suture had traversed the tooth germs in its passage through the alveolar ridge. 

Brophy’ whose name has become synonymous with the application of com- 
pression methods in the closure of cleft palates wrote : 


I concluded that the time best suited to close a cleft palate was as early after birth as 
it was possible to operate. The basis of my belief was that a cleft might be closed with a 
little pressure immediately after birth, whereas, six months later, the bones would be so 
ossified that the moving them together would be attended with difficulty and, besides, the 
result of the work would not be as satisfactory. 


The detailed deseription of Brophy’s methods will not be given here for 
these methods have largely been given up in present-day cleft palate surgery. 
The interested reader is respectfully referred to Brophy’s writings on the sub- 
ject. Suffice it to say that he employed wires passed through various portions 
of the maxillae. These wires were fastened together over lead plates; and, after 
approximating the bones by pressure, the slack was taken up in the wires by 
twisting them. He states: 


I wish to emphasize the fact that the wires pass above the hard palate and not beneath 
it as has been so frequently illustrated by those who are unfamiliar with my work. If the 
vires are placed below the hard palate, the alveolar processes will be drawn toward the center 
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and the hard palate tilted upward, thus defeating the object of the operation, a result similar 
to that which follows the use of clamps applied to the buccal surfaces of the alveolar processes. 


Brophy devised in 1884 a steel clamp with sharp prongs on each of its arms. 
He and others employed various types of cieft palate clamps but this practice 
has been discarded for the most part. 








Fig. 56. 


Orthopedic appliances attached to the teeth to narrow the cleft have had 
their vogue, although they are still occasionally used under certain conditions. 
In 1902, G. V. I. Brown*** applied a palatal bar device fitted with a screw-jack 
arrangement to the deciduous teeth of each maxilla by clasps or bands in lip- 
jaw-palate splits. When the desired approximation had been secured by turn- 
ing the nut of the screw-jack each day, the borders of the defect in the hard 
palate were denuded. After the palate had been completely closed, the malposed 
teeth were corrected by orthodontic measures. He used the same method in 
adults and in children with permanent dentition but in these cases he divided 
the resistant bone with ‘‘the surgical engine bur passed along the posterior por- 
tion of the buccal side of the jaw just under the teeth.’’ In 1905, he** pointed 
out that the method was original with him and that he had used it in 1897. In 
1908, Brown?** condemned forced compression in young infants. In young chil- 
dren with lip-jaw-palate splits he applied adhesive strips from cheek to cheek as 
a preliminary to cleft lip operation. In his works of 19187 *°* he advocated 
gradual approximation of the cleft maxillae with an orthopedic device in cases 
where the cleft was too wide to insure success by the von Langenbeck procedure. 
After the defect had been narrowed sufficiently, he recommended closure by the 
von Langenbeck procedure. 

Singley?® in 1904, as a preliminary to closing the defect by mesial displace- 
ment of the palatal mucoperiosteum, utilized a device, constructed by C. M. 
George, which worked on the principle of a screw-jack. The ends were attached 
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xy elasps on each side to the three maxillary molars. When the cleft had been 
successfully closed, the maxillae were spread at the molar region with a similar 
rthopedie appliance. 

Sebileau?®® in 1906 gradually narrowed a cleft by traction of rubber bands 
running across the palate from ledges fixed to the lingual aspect by silver crowns 
laced upon the molars of each maxilla. When the cleft was narrow enough he 
closed it by mesially displacing the mucoperiosteal flaps. Two years later he 
credited Lemerle with originating the appliance. 

In 1909, Blair’®* *** wrote that he passed wire sutures through the maxillae 
it the level of the floor of the orbit to avoid penetrating the tooth germs (Figs. 
54, 55, and 56). When the cleft had been sufficiently narrowed, mesial displace- 
ment of the palatal mucoperiosteum was employed. 

Reviewer’s Comments on Uranoplasty Performed by, Applying Compression 
on the Separated Marillae.—These methods are no longer used for the most part 
except perhaps in the handling of marked displacements of the alveolar processes. 


PALATOPLASTY UTILIZING Tissues TAKEN From THE CHEEKS.—Dorrance* 
states that in 1829 Dieffenbach appeared to have closed a defeci in the palate 
hy taking tissue from the cheek. 

Von Langenbeck'™* in 1864 wrote that in 1862 he had corrected a large 
defect in the palate resulting from unilateral resection of the maxilla by using 
the palatal mucoperiosteum from the sound side and attaching it to a flap ele- 
vated from the oral surface of the opposite cheek. 

In 1868, Thiersch'** closed a gunshot defect of the hard palate with a full 
thickness pedicled cheek flap. He stated that the defect was closed nicely, but 
that hair grew on the palate at the site of the skin surface of the cheek flap. 

In 1934, Blair and Brown™ wrote that they had attempted to prevent the 
secondary drawing forward of the velum following the Dieffenbach-Warren 
operation by covering the raw area left on the nasal side with flaps of mucosa 
turned in from the cheeks to the lateral incisions. ‘‘This has given us some quite 
satisfactory results but, on the average, the bleeding has been so severe as to 
cast a doubt on the advisability of the procedure.’’ 


PaLaTopLasty Utiizinc Tissues TAKEN From THE Upper Lip.—Regnoli 
in 1836, using a pedicled flap from the upper lip attached to the cutaneous 
septum of the nose, closed an opening between the oral and nasal cavities, ac- 
cording to Dorrance.” 

In 1839, Didey’™* reports that Sanson reversed a pedicled flap from the lip 
to close a postoperative defect in the anterior portion of the palate. Later the 
pedicle of the flap was severed. 


PaLatopLasty Utinizinc TissuE TAKEN From THE Lips AND CHEEKS.—In 
1869, Delorme’”® closed a defect of the anterior hard palate with a mucous mem- 
brane pedicled flap taken from the lip and cheek. 

In 1897, he*** reported a similar procedure. 


PaLaTopLasty Utmizinec TisSuE TAKEN FroM THE TONSILLAR REGION.— 
Senn'®° wrote in 1897 that he reconstructed a velum where the soft palate was 
absent, using flaps from the tonsillar region. 

Brandt*** 7** remarked in 1909 on the use of flaps from the tonsillar region 
in the repair of palatal defects in children. 


PaLaTopLasty Utiizing Tissu—E TAKEN F'RoM THE ToNGuE.—Von Eisels- 
berg'®t in 1901 wrote that Gersuny had discussed with him the possibilities of 
iransplanting flaps from the tongue to close palatal defects. Both cases on which 
von Eiselsberg attempted this maneuver were failures. 
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Ranzi and Sultan’®? reported in 1904 that the seven cleft palate cases upon 


whom attempts at repair using flaps from the tongues had been made ended in 
failure. 


PaLaTopLasty UTiLizing Tissue TAKEN FROM THE ANTERIOR PILLARS OF 
THE Fauces.—Ganzer"™ stated in 1920 that he reconstructed a velum about 5 em. 
long by making two incisions, one on the oral side of the anterior pillar and the 
adjoining tonsil of one side, the other on the nasal aspect of the anterior pillar 
and the corresponding lateral wall of the pharynx of the opposite side. The 
flaps created included the underlying tonsillar and muscular tissues and were 
overlapped, after which their raw surfaces were joined with sutures. 


Fig. 57. 
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Fig. 59. 


Fig. 60. 


PALATOPLASTY Usine Tissues From THE ALVEOLAR RIDGE AND CHEEKS.— 


Pettit'®® ‘87 in 1922 demonstrated a method of closing broad clefts of the palate 
using soft tissue from the alveolar ridge and cheeks. He wrote: 


If the cleft is especially broad, and on this account it is necessary to secure flaps from 
over the alveolar process and even from the side of the cheek, it is very advantageous from 
a surgical standpoint to carry out this procedure before the lateral teeth erupt. We have 
done it after the teeth have erupted and cut new openings in the transposed flaps for certain 


teeth, with success but not without great difficulty. 


Figs. 57, 58, 59, and 60 show two methods which he used in this approach. 
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PaLatTopLasty Using Tissur From THE PHaryNx.—Padgett'®® in 1930 ad- 
ocated, in cleft palate patients who had had extensive loss of palatal tissue as a 
esult of unsuecessful operative attempts, overlapping a pharyngeal flap with 
verted flaps from the oral or nasal surfaces of the remaining velum. He thus 
ombined Schoenborn’s velopharyngoplasty with staphylorrhaphy accomplished 
1y the eversion of pedicled flaps from the soft palate. Padgett’s pharyngeal flap 
neasured approximately 6 em. by 3 em. and was taken from the posterior wall 
if the pharynx. If the pharyngeal flap included the tissue below the level of the 
alate, it was elevated on a pedicle lying at this level to overlap a flap or flaps 
verted from the nasal surface of the velum. If the pharyngeal flap included 
he tissue above the level of the velum, the flap was dropped on a pedicle to be 
iverlapped by a flap or flaps everted from the oral surface of the velum. Padgett 
livided the pedicle of attachment to the pharyngeal wall in one case after heal- 
ing had oceurred. Figs. 61, 62, and 63 show his procedures. 





Fig. 62. 





Fig. 63. 


Reviewer’s Comments on Palatoplasty Using Tissue Taken From the 
Pharynx.—This subject will be discussed in more detail under palate-lengthening 
procedures. The reviewer feels that it is the rare case that would require pro- 
cedures of this sort in closing the clefts. In simulating palate lengthening, how- 
ever, flaps from the posterior pharyngeal wall are used by Padgett, Moran, and 
others. They feel that the procedure definitely has its merits in carefully 
seleeted cases. 
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PaLatopLasty Ustne Tissues From THE Nasa CHaMBers.—In 1851, Gay 
used the septum nasi in a unilateral lip-jaw-palate cleft after previously closing 
the cleft in the lip, according to G. F. Lane.1®® Gay severed the septum nasi 
above, by means of small angular bone forceps, and then drew it down across the 
cleft where its free edge was sutured to the opposite side. 

In 1872, Lannelongue’” used part of the vomerine mucoperiosteum which 
was continuous with one border of the defect to close a wide cleft of the palate. 

Kraske’ employed inferior turbinates in 1895 to close cleft palates where 
the lack of tissue made the classical operation impossible. 

In 1941, de Martini*°°® reported his closure of palatine fistulae, utilizing the 
turbinate bone. 

Reviewer’s Comments on Palatoplasty Using Tissues Taken From the Nasal 
igual will be said about this approach in discussing vomer flaps 
ater. 

Free Skin Grafts in Cleft Palate Surgery.—Esser*® in 1916 employed the 
Thiersch epithelial inlay graft in uranoplasty. Making a crescentic incision to 
the bone as near as possible to the alveolar ridge and dissecting the palatal muco- 
periosteum from without inward to the border of the cleft, he elevated a muco- 
periosteal flap. A pocket was thus formed into which a skin graft from the inner 
surface of the forearm applied around a modeling compound impression was 
placed so that the raw surface of the graft contacted that of the palatal muco- 
periosteum. The flap was then sutured to the soft tissue covering the alveolar 
ridge. After one or two weeks the crescentic incision was reopened and the 
anterior and posterior extremities of this incision were joined to the border of 
the cleft by two new incisions. The mucoperiosteal flap, now covered with 
epithelium, was then turned toward the midline so that the skin graft side now 
faced the oral cavity. The free border of this flap was tucked under the elevated 
mucoperiosteum from the opposite side of the cleft and sutured in place. Esser 
stated that his procedure could be used in all eases of bilateral jaw-palate clefts. 

Pappenheim** suggested in 1845 the covering of the raw surface of the 
palatal flap, used for closing cleft palates, with epidermis. 

Reviewer’s Comments on Free Skin Grafts in Cleft Palate Surgery.—The 
use of free skin grafts has definitely increased in the last few years. They are 
mostly used in lining raw surfaces of palatal flaps preparatory to lengthening 
the palate. Some workers were worried about the crusts which tended to form 
on the raw surfaces and the contraction which occurred at the time after pos- 
terior displacement. These men feel that skin grafts definitely aid in preventing 
these difficulties. 


PROCEDURES FOR LENGTHENING THE PALATE AND FOR TREATING VELOPHARYN- 
GEAL INSUFFICIENCY.—Dorrance? in an excellent summary of the problem 
writes: 


The ultimate purpose of operations for cleft palate is to close the defect and estab- 
lish normal speech. The pioneers of this field of surgery recognized that perfect speech could 
be obtained only when the velum was brought in contact with the pharyngeal wall. Since the 
von Langenbeck operation for cleft palate and its modifications failed to produce the desired 
result in many cases of cleft palate, attention was directed toward devising means to remedy 
the shortcomings of cleft palate operations. Many ingenuous methods have been devised... . 
One group of operators exerted their efforts to lengthen the palate; another group sought to 
bring the wall of the pharynx forward; while a third group advised the use of artificial vela. 
Even today, many surgeons, after failing to obtain a good functional result when the repair 
was surgically perfect, advised dividing the sutured soft palate so as to permit the insertion 
of an artificial velum. The artificial vela of Suersen, or of Kingsley, or any of their modi- 
fications are generally employed. These vela are constructed from soft or hard vulcanite, the 
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latter being the more serviceable. Whenever appliances are employed for treating insuffi- 
iency of the palate, the patient must be informed of the necessity of renewing them from time 
to time. Through continuous use of them, and due to the fact that the palatal muscles and the 
uperior constrictor muscle of the pharynx hypertrophy, such contrivances lose their relation- 
ship with the surrounding structures and new appliances become necessary to obtain proper 
velopharyngeal closure. Obturator-vela may be indicated occasionally in adults, but are rarely 
iecessary in children unless the condition warrants no other method of treatment. 


Passavant’s writings” '°?: ‘°° show his deep interest in the speech of patients 
following suecessful von Langenbeck closures. He attributed the nasal in- 
tonation found in these patients to the inability of the velum to approach the 
pharyngeal wall; and, in 1862, he suggested partial union of the soft palate to 
the pharyngeal wall to obtain proper closure. He recommended suturing the 
denuded palatopharyngeus muscle to a corresponding denuded area on the pos- 
terior pharyngeal wall. He also suggested that union of the palatopharyngeus 
muscles in the midline might be combined with staphylorrhaphy. 

In 1865, Passavant'** '* suggested three operations. In the first he recom- 
mended uniting the palatopharyngeus muscle for a certain distance in the mid- 
line to raise the posterior portion of the velum and to displace it posteriorly. 
He denuded the upper portion of the mesial border of each posterior pillar and 
united these structures after making lateral incisions in the velum (Figs. 64 and 
65). His measurements showed that union was obtained in three cases for the 
distance of 1.25 em., 2 em., and 2.5 em., respectively ; but speech was only slightly 
improved. In his second procedure, which he called staphylopharyngorrhaphy, 
he made a transverse incision across the velum, through which he introduced a 
spatula bent on the flat. The velum was then everted, and its free border, 
which now faced forward, was denuded. A similar area was denuded on the 
pharyngeal wall and the free border of the velum approximated to the pos- 
terior wall of the pharynx (Fig. 66). He reported that the results were better 
with this method. In his third operation he made lateral incisions one inch long 
mesial to the hamular process. These ran forward parallel with the alveolar 
margin, and the anterior extremities were joined with a third incision running 
transversely across the palatal mucoperiosteum (Figs. 67 and 68). The flap 
thus made was freed from the underlying bone and the entire velum sutured to 
the posterior pharyngeal wall after posterior displacement. He reported satis- 
factory results from this operation, although a later procedure was necessary 
to close the defect existing between the hard palate and the posteriorly displaced 
velum. 

Dorrance? writes that in 1878 Passavant condemned all of his previous 
operations and proposed an operation to produce anterior bulging of the pos- 
terior pharyngeal wall. He elevated a quadrilateral flap on the posterior wall 
of the pharynx mesial to and above the level of the Eustachian tubes, with its 
base connected with the mucous membrane covering the superior constrictor 
musele of the pharynx. This flap was folded on itself and held in place with 
sutures, creating a shelflike projection (Fig. 69). The sides of this ridge were 
then united to a corresponding area on the lateral walls of the pharynx; how- 
ever, the shelf gradually disappeared. Dorrance? goes on to say that Passavant 
finally made a collar buttonlike obturator which he inserted into a buttonhole 
incision running transversely across the middle of the velum through its full 
thickness. Its purpose was to secure backward displacement of the soft palate. 
Dorrance submits an illustration showing a similar obturator introduced by 
Gariel long before Passavant’s publication. 

Velopharyngopiasty was performed by Schoenborn’® in 1875. He attached 
i flap 4 to 5 em. long and 2 em. wide from the posterior wall of the pharynx to 
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a cleft of the velum after trimming the flap into a triangular shape. In 1886, 
he'®? made the flap with the pedicle directed upward from the tissue of the 
superior constrictor muscle, having decided that the tissue above the superior 
constrictor muscle was not suitable. Fig. 70 shows his procedure. 





Fig. 66. 


Fig. 69. 


Rutenberg in 1876 scarified a semicircular area 0.5 to 1 em. in width on the q 
mucosa covering the pharyngeal wall, extending from one hamular process to 
the other. Dorrance? states that Rutenberg later added that this method was h 
inadequate in many cases and suggested that in addition to the scarification, as t 
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previously outlined, the denuded area might be sutured in a longitudinal direc- 
ion after the method used in colporrhaphy (Figs. 71 and 72). 

In 1882, Kuester**® made lateral incisions as shown in Fig. 73. The result 
vas a long trilobate uvula (Fig. 73). 








Fig. 72.--After vertical suturing 
of the pharyngeal wound, the sides 
of the cleft approximate. 


th 


Fig . 73. 
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Fig. 71. 


In 1895, H. L. Smith’®* performed uranostaphylorrhaphy with backward 
displacement of the velum, permitting contact with the pharyngeal wall. Figs. 
74, 75, and 76 show his procedure. The two large posterior flaps are separated 
completely from the posterior edge of the palate bones. The posterior edges of 
the anterior flaps he sutured to the middle of the newly formed velum. He 
wrote: ‘‘In ease there seems danger that the palate may be carried too far 
forward during the process of repair through the contraction of the flaps, it has 
seemed to the wirter quite feasible to pass a suture through the posterior edge 
of the palate bones, and thus anchor the velum at the desired point.’’ 

Makuen was mentioned by Brophy’ in 1915 and in 1923 and by others as 
having raised two flaps from the palatopharyngeus muscle (Fig. 77). He su- 
tured these flaps to the denuded free border of the velum. 
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Dorrance® writes that Makuen himself did not deseribe the operation and 
that the only remark he made on this subject was in 1901 when he mentioned 
separating the adhesions between the pillars of the fauces and the remnants of 
the tonsils on both sides to overcome velopharyngeal insufficiency. 

Blair’®’ showed a method in which he used the side incisions employed by 
Kuester to overcome further shortening of the velum in eases in which the soft 
palate was too far from the pharyngeal wall. Blair stated that in Kuester’s 
plan there was rarely sufficient palate tissue to permit its being performed 
without leaving such wide gaps at the site of the lateral incision that subsequent 
sear contraction left the velum too tense to move freely. Blair’s proposal is 
illustrated in Figs. 78 and 79. His incisions ran out behind the maxillary 
tubercle into the buccal mucosa for 1.5 em., then backward to the level of the 
lower jaw and then inward again, cutting the pterygomaxillary ligament. 


The mucosa, pterygomaxillary ligament and the buccinator muscle are cut through... . 
The hamular process is cut through at its base. ... The cleft borders of the velum are not 
freshened in the usual way but the incisions bb are made on either side through the whole 
thickness of the soft palate and the flaps behind these incisions are rotated backward. In this 
way the incisions bb are opened and the raw surfaces thus exposed are sutured to each other 
at the median line. As the two halves of the velum are carried toward the median line, the 
flaps aa are drawn inward and there will be no subsequent scar contraction to render the 
velum tense and comparatively useless. The space between the upper and lower jaw is still 
covered and opening of the mouth is but slightly interfered with. This operation gives a 
longer velum than is obtained by the simple Langenbeck operation and therefore a better 
functional result is obtained. It will not permanently cripple the action of the superior con- 
strictor muscle of the pharynx. 


In the same contribution Blair described a method for closing a large 
median defect of the palate (Figs. 80 and 81). 

Hollweg?”’ in 1912 reported that Perthes moved the palate posteriorly 
after making a semicircular incision around the alveolar ridge to overcome 
velopharyngeal insufficiency. Wire tacks were used to fasten the palatal muco- 
periosteum to the bone. A 1.5 em. to 2 em, diminution of the velopharyngeal 
space was accomplished. 

In 1912, Pickerill*®* combined surgical measures with prosthesis to correct 
anteroposterior shortening of the palate when the shortening was the result of 
postoperative sear contraction. The cleft velum was fashioned into a muscular 
bridge by denuding the velum on one side of the cleft and applying a side in- 
cision into it running anteriorly through its posterior border. The posterior 
border of the other side of the cleft.was denuded and a similar lateral incision 
made in it. The flaps were joined across the roof of the mouth; and, two weeks 
later, the obturator-velum was constructed. A hook was placed on the nasal 
aspect of the hard vuleanite velum portion of an appliance. A platinum hinge 
attached the velum to an obturator plate which covered the hard palate defect. 
The hook resting on the muscular bridge raised and depressed the velum as the 
muscles were brought into play, and during phonation and deglutition the 
superior constrictor muscle of the pharynx embraced the artificial velum. 

The publications of Roberts?’ *°? in 1918 show that he displaced the palatal 
mucoperiosteum posteriorly in cases where the palate appeared to be lacking in 
substance or was shortened or stiffened. He made a curved incision across the 
palatal vault in the region of the canine teeth, freed the velum from its at- 
tachment to the palate bones after elevating the mucoperiosteum, and thus 
provided a mucoperiosteal apron suspended from the hamular processes (Figs. 
82 and 83). After posterior displacement the velum was secured to the united 
palate by means of a loop suture, the ends of which were carried through the 
nostrils. 
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Fig. 76. 
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Ganzer'® stated that denuding the border of the defect wasted about 2 mm. 
of tissue. He therefore included with each mucoperiosteal flap a portion of 
the nasal mucoperiosteum which reflected at the border of the defect. Behind 








the incisor teeth he made a V-shaped incision, the apex of which pointed pos- 
teriorly. In this fashion he was able to lengthen the palate for about 1 em. . 
(Fig. 84). : 
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In 1921 Gillies and Fry?** stated that closure of the hard palate surgically 
yroduced undesirable distortion of the mouth, nose, and face and a shortening 
They carried out staphylorrhaphy but left the hard palate cleft 
In their staphylorrhaphy they divided the velum 


of the velum. 
This permitted pos- 


o be closed by an obturator. 
rom the hard palate by a bilateral transverse incision. 
erior displacement of the soft palate and consequent closure of the nasopharynx. 
Dorrance? mentions that this incision was first suggested by Roux. The raw 
surface resulting from the separation of the velum from the hard palate was 
skin grafted using a special appliance to hold the graft in position. They also 
stated that the raw surface could be covered by folding over a portion of the 


palatal mucoperiosteum included with the retroposed velum. 
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Fig. 86. Fig. 88. 

In their works?®* 2° 2°5 of 1922, Veau and Ruppe stated that the classic 
‘‘Baizeau-Langenbeck-Trélat’’ procedure left a denuded area on the nasal sur- 
face of the palate. They claimed that the retraction of the extensive scar tis- 
sue resulting there shortened the palate, preventing it from approximating the 
posterior pharyngeal wall. It was their belief that separate suturing of the 
nasal mucoperiosteum and the muscular layer of tissue forming the velum pre- 
vented this sear contraction. They recommended that the nasal and oral muco- 
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periosteum be thoroughly separated from the bony palate by suitable blunt 
elevators and also advised Ganzer’s V-shaped incision to accomplish posterior 
displacement of the palate (Figs. 85, 86, 87, and 88). 

In 1931 Veau* contributed detailed descriptions of his closures of palatal 
defects in five hundred cases. He combined his improvements with mesial dis- 
placement of the palatal mucoperiosteum and the eversion or movement on a 
pedicle of soft tissue flaps from the septum nasi and the palatal plates (Figs. 89 
and 90). Through relaxing incisions made posterior and medial to the ends 
of the alveolar process, he introduced an aluminum-bronze wire; this intra- 
muscular suture was twisted to relax tension on the suture line joining the two 
sides of the soft palate cleft. Figs. 87, 91, and 92 illustrate Veau’s method of 
placing the intramuscular suture. 

Halle?°® 2°: 2°8 jn 1922 reported his belief that the usual cleft palate op- 
eration produced a shortened palate and that since 1915, following the sugges- 
tion of Ernst, he had been posteriorly displacing the palate by extending the 
relaxation incision, on each side, around the last maxillary molar tooth to end 
in the palatal arches. After bluntly dissecting the velum upward to the 
pterygoid fossa, division of the palatal mucoperiosteum behind the incisor 
teeth allowed 1.5 to 2 em. of retrotransposition of the palate. 


In 1924, Rosenthal?°® combined Schoenborn’s velopharyngoplasty with a 
modified von Langenbeck uranoplasty in all cases involving the hard and soft 
palate. This was all done in one procedure, during which he made his lateral 
incisions as close to the alveolar ridge as possible. These incisions continued 
behind the last molar tooth following the pterygomandibular ligament over 
which they extended to a point 1 em. from the last mandibular molar tooth. 
The pedicle of his pharyngeal flap was located inferiorly, and its mucosal sur- 
face when attached to the velum faced the oral eavity. 

Ernst?” criticized Rosenthal’s method in 1925 and recommended circular 
narrowing of the pharynx. 

Halle,?* in 1925, gave further details of the procedure which is now known 
as the Halle-Ernst method. After denuding the borders of the defect the 
nasal mucosa was separated from the oral mucosa and the lateral incisions were 
carried behind the last maxillary molar tooth, then backward and downward 
to terminate in the palatopharyngeus arch mesial to the last mandibular molar 
tooth. An elevator was then introduced in intimate contact with the underlying 
bone to avoid injury to the palatal muscles and was carried behind the superior 
constrictor muscle of the pharynx. The space thus formed behind the pharyn- 
geal wall was packed with iodoform gauze to displace mesially the lateral walls 
of the pharynx. The gauze packs were changed from time to time until the 
cavity was well filled with granulation tissue. The anterior attachment of the 
palatal mucoperiosteum resulting from the modified von Langenbeck portion 
of the procedure was gradually separated by small incisions behind the incisor 
teeth while awaiting formation of granulation tissue. When sufficient collateral 
circulation had been established, the anterior attachment was completely divided, 
permitting the entire soft tissue of the palate to become displaced backward. 
In eases of incomplete cleft palates, Halle reported that 1.5 to 2 em. narrowing 
of the pharynx was achieved. In complete clefts Ganzer’s V-shaped incision was 
used. 

In 1928 Halle reported successful transplantation of fascia lata in the pre- 
vertebral region behind Passavant’s cushion. 

Kirschner" in 1925 combined the Veau-Ruppe procedure with mesial con- 
striction of the pharynx. He extended his dissection as far laterally as the 
pterygoid plates and split the oral and nasal mucosae apart at the borders of 
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he defect. The pharynx was narrowed by freeing up the tissue of each lateral 
vall at its pterygoid attachment up to the base of the skull through a small 
neision applied mesial to and behind the last maxillary molar tooth. By blunt 
lissection a pocket between the pharyngeal mucous membrane and lateral wall 
if the pharynx was produced. He preferred two-stage procedures. 
Ljvov?** combined Ganzer’s V-shaped incision with the so-called 
langenbeck procedure’’ in 1925 to lengthen the palate from 1 to 2 em. 


‘ 


‘von 





Fig. 90. 


Dorrance’s ‘‘ push-back’’ operation was introduced to the medical profession 
in 1925. He?'* made semicircular relaxation incisions near the alveolar ridges 
through which the soft tissue of the palate was freed from its bony attachments. 
He pointed out that, after the mucoperiosteum was completely freed from the 
underlying bone, the tensor palati muscle prevented the palate from being dis- 
placed posteriorly. The tension brought about by these muscles was eliminated 
hy sectioning the hamular processes. He states: 

When the hamular process is sectioned and displaced toward the mesial line, the tensor 
palati muscle occupies the position of the hypotenuse of the triangle, a factor which lengthens 
the tensor and places it in a position which makes it a synergist with the levator palati 
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muscle, . .. The ‘‘push-back’’ operation is advised for all cases of cleft palate in which the 
soft tissue is inadequate for a satisfactory functional result by the so-called ‘‘von Langenbeck 
operation. ’’ 


He also advised its use for reclaiming cases in which, after cleft palate op- 
erations, velopharyngeal closure remained insufficient. 

Dorrance? writes that in 1927 he called attention to congenital insufficiency 
of the palate and asserted that the ‘‘push-back’’ operation performed in two 
stages assured success in these cases. In 1929 he’® called attention to the for- 
ward and lateral pull of the tensor palati muscle which is shortened in cases of 
cleft palate. ‘‘This pull is overcome by dividing the tendon of the fan-shaped 
portion of this muscle which enters to form the palatal aponeurosis.’’ In 1931 
and 1932 he®? *°° deseribed the palatal insertion of the superior constrictor 
muscle of the pharynx. More will be said later about Dorrance’s procedures 
and important contributions. 

In 1927, Kirkham?" stated that the distance between the hamular processes 
is greater in cleft palate cases than in normal mouths, and that the increase is 
in proportion to the width of the cleft. He believed that velopharyngeal insuf- 
ficiency was due more to the widened condition of the pharynx than to the short- 
ened state of the velum. He attempted to shorten the superior constrictor 
muscle of the pharynx but the operation was a failure. 





Fig. 93- 


Limberg’s contribution to the literature?'® #17 218 21* 220 jn 1927 showed 
that he opposed the Halle-Ernst retroposition of the palate because the posterior 
palatine vessels and nerves were divided. To preserve these structures and at 
the same time to allow backward displacement of the palate, he carried out two 
procedures. In the first he resected the greater palatine foramen and performed 
an interlaminar osteotomy of the pterygoid process. The other procedure con- 
sisted of pterygomaxillary osteotomy. He also employed the Halle-Ernst retro- 
transposition of the palate and used Ganzer’s V-shaped incision in suitable 
cases. 

Using a chisel or bone-cutting forceps he resected the greater palatine 
foramen by cutting mesially and posteriorly to the foramen in order to release 
the vessels and nerves so that they could be displaced inwardly and posteriorly. 
He performed interlaminar osteotomy of the internal pterygoid plate by placing 
the chisel on the palate bone external to the greater and lesser palatine foramina 
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"he eutting edge was directed parallel with the perpendicular plate of the 
alate bone to separate the internal pterygoid plate from the external at their 
oint of articulation with the palate bone. The operation permitted mesial 
‘ransposition of the mesial pterygoid plate with its hamular process and pre- 
erved the anatomical continuity of the vessels and nerves. Pterygomaxillary 
vsteotomy was accomplished by driving a chisel through the horizontal plate 
f the maxilla between this bone and the pterygoid plate. The process was then 
eparated and moved mesially (Fig. 93). 

Fruend?*' in 1927 combined the Schoenborn-Rosenthal procedure with 
staphylorrhaphy to avoid any denuded surfaces on the velum. He everted 
mesially a pedicled flap from the oral surface of each side of the cleft velum; 
these two flaps were united with catgut stitches. The pharyngeal flap ineluded 
the full thickness of the posterior wall of the pharynx and had its base directed 
downward. He recommended that the pedicle of the pharyngeal flap be di- 
vided after complete healing in cases where the velum was not able to assume 
iis natural arching. 

Wardill?”* in 1927 performed a two-stage procedure combining narrowing 
of the pharyngeal canal with closure of the cleft palate. The narrowing of the 
pharyngeal canal he produced by an operation analogous to that of Rutenberg. 
He wrote: 


The pharynx is stimulated and the position of the ridge of Passavant is noted. With 
a fine tenotome, the mucous membrane is incised transversely at the level of the ridge of Pas- 
savant, i.e., over the anterior arch of the atlas and is then held open with fine sharp hooks. 
Care is taken not to incise too deeply and thus open the loose areolar tissue between the buc- 
copharyngeal and the prevertebral layers of fascia. ... Usually a suture is passed through the 
posterior pillars of the fauces for the purpose of relieving the tension for a few days. At the 
end of the operation the halves of the soft palate are found to be much closer together, and 
the halves of the uvula may overlap. In fact, one wonders how the patients are going to 
be able to swallow. 


After bluntly dissecting the tissues, the incision is sutured in a vertical 
direction. In the second procedure the cleft palate is closed in the usual 
fashion. 

Padgett'®* writing in 1930 said: 


In 1922, Blair performed an operation in which flaps from the cheek were outlined and 
turned in through the lateral incisions on the upper raw surface of the palate anterior to 
the upper mucosal surface of the velum to increase the mucosal covering of the upper sur- 
face of the palate. This operation lengthens the upper surface of the palate and probably 
allows the velum to drop down a little. In one of my recent cases (1929) the upper surface 
of the junction of the hard and soft palates was relined with cheek flaps, as in the operation 
of Blair, to obtain length of the upper surface of the palate, and the whole palate was pushed 
back, as in Limberg’s operation, to obtain length of the lower surface. This operation appears 
logical. 


Dorrance” *% 52 8%, 214 265 and Dorrance and Bransfield'* ** since 1925 have 
contributed greatly to palate-lengthening procedures. In 1925, Dorrance*"* 
outlined his ‘‘push-back’’ operation and since that time various modifications 
have been made in it to meet certain types of cleft palate problems. The pro- 
cedures to be outlined here represent the sum of his experiences throughout 
the years, and further details on them can be sought by referring to his later 
works. 

Among the additions to the original procedure are the use of vomer flaps 
and the use of skin grafts to line the nasal side of the flaps to be retrodisplaced. 
Classification of the six types of cleft palates according to Dorrance and Brans- 
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field** has been given in the first portion of this review, and it is upon this 
classification that they select their various procedures. Under Type I we shall 
review in some detail the standard ‘‘push-back’’ operation and then shall refer 
to it in discussing the treatment of the other types. 

In Type I (congenital submucosal or congenital insufficiency of the palate 
and cleft of the soft palate), Dorrance and Bransfield**® advised and routinely 
carry out the following procedures: ‘‘We attempt to find the amount of. bone 
deficieney by the insertion of a needle at various points. . . . In all cases, we 
perform the two stage ‘push-back’ operation.”’ 

In the first stage there are two methods of raising the flap. When dealing 
with a fairly normal, well-developed flap with adequate blood supply, the pala- 
tine vessels are divided (‘‘an absolute necessity to obtain sufficient backward 
displacement’’). A skin graft is sutured in place and the flap is returned to 
its bed. The other method is employed in some eases where the palatine mucoss 
is thin, or where a considerable bony defect is present, or where the blood sup- 
ply does not appear to be adequate. Here the flap is raised, leaving a bridge 
of undivided tissue anteriorly to insure adequate blood supply. The remaining 
portion of the flap is freed completely from the bones and the palatine arteries 
are divided. The flap thickens appreciably following this procedure; but, 
if in the second stage the flap is not found to be of sufficient thickness, it is 
again raised and replaced and an interval of four to ten weeks allowed before 
elevating it again and applying the skin graft. 


We deliberately avoid using the nasal mucous membrane because in performing the sec- 
ond stage of the ‘‘push-back’’ operation it is necessary to divide the nasal mucous mem- 
brane and aponeurosis at its attachment to the bone, thus leaving a raw area. If the nasal 
mucous membrane is not divided, complete velopharyngeal closure will not be obtained in many 
eases because the muscles responsible for this closure will not be restored to their normal 
position. 


The second stage of the ‘‘push-back’’ procedure is begun by raising the 
flap through the former incision, the nasal mucous membrane being divided 
from the posterior bony palate (Fig. 94). 


The hamular process is then divided, thus transposing the tensor palati muscle from 
a tensor to an elevator muscle. The incision is continued around the tuberosity of the maxilla 
and over the pterygomandibular fold, freeing the palate from all bony attachments. 

The uvula now rests on the posterior pharyngeal wall. The anterior portion of the flap 
is sutured to the fibrous membrane at the apex of the defect and is also immobilized by pass- 
ing one or two aluminum-bronze wires first through the bony palate, then through the apex 
of the flap on either side of the midline. Each wire is then twisted until the flap is held se- 
eurely; the ends of the wire are then bent back, thus preventing any injury to the flap and 


tongue. (Fig. 95.) 


In summarizing, the authors state that in the correction of congenital in- 
sufficiency of the palate by their first method the flap is raised and the skin 
graft applied. Three to ten weeks later the soft tissues of the palate are retro- 
displaced. The second choice, when the viability of the palatal tissue is uncer- 
tain, requires a three-stage operation. The palatal flap is raised, the palatine 
vessels are severed, and the flap is sutured back in place. Six to eight months 
later the flap is again raised and the skin graft inserted. Three to ten weeks 
after this procedure the soft tissues are moved back. 

In treating Type II (cleft of the soft palate) defects, the operation of 
choice, according to Dorrance and Bransfield**® is the two-stage ‘‘push-back’’ 
operation. In the second stage, the edges of the cleft are denuded and the nasal 
mucous membrane approximated with interrupted sutures. ‘‘It will be found 
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ielpful to insert a few mattress sutures to evert the edges and prevent inversion 
of edges—a frequent cause for nonunion. One or two Veau sutures are next 
placed through the muscular layer at the middle third of the soft palate.’’ 
\fter tying the nasal sutures, the authors now twist the Veau suture, bringing 
the two halves of the cleft into good approximation without tension. The oral 
sutures are next inserted and tied. These sutures should pass down to, but 
not through, the nasal mucosa. Ordinary through-and-through sutures, if not 
carefully laid and tied, will invert the edges of the mucous membrane. ‘‘ Using 
end-on-end mattress sutures, the anterior end of the flap is now sutured to the 
palate bone or to the fibrous tissue present. An iodoform pack is placed over the 
uncovered palate and in the lateral incisions.’’ . 

In the first stage the flap is raised and a skin graft sutured in place. The 
second stage takes place three to ten weeks later and consists of closure of the 
palatal cleft as just described plus retrodisplacement of the palatal soft tissue. 


If the palatal tissues do not warrant extensive surgery at this stage, a three-stage 
procedure should be employed: 

First stage: Raise the flap, sever the palatine vessels and suture back in place. 

Second stage: Six to eight months later, raise the flap through the original incision and 
insert the skin graft—resuture. 

Third stage: Three to ten weeks later, perform the ‘‘push-back’’ operation. 


In the treatment of Type III defects (cleft into the soft and hard palate 
up to the premaxilla), the therapy depends upon the variations present. 


In our experience, the vomer is usually rudimentary and does not approach the level 
of the defect. These variations affect,the type of operative procedure. The presence or ab- 
sence of a normal vomer is the most important factor present. When the vomer is rudi- 
mentary, as is usual in this type of cleft, it plays no part in the correction. The Langenbeck 
lateral incision may be made, the flaps raised and the skin grafted in one operation. Three 
weeks later, the Langenbeck operation is performed, closing the cleft. Six months later, the 
V-‘‘push-back’’ operation is performed. 

The Wardill operation uses the Veau-method of stretching the mucous membrane and 
covering it with V-flaps, much the same as we do in the V-‘‘ push-back.’’ If the vomer is well 
developed, we perform the ‘‘ push-back’’ as described in Type V. 


In single complete clefts or unilateral lip-jaw-palate splits (Type IV) 
the lip is closed soon after birth, when conditions permit. 


This produces a fusion of the alveolar cleft, Rarely, in this type, is the vomer rudi- 
mentary. Asa rule, it is well developed and attached to the longer side and its mucoperiosteum 
can be used to close off the nasal chamber. 

In the presence of a well developed vomer, lying on a plane and articulating with the 
palatal process, its mucosa may be separated from the bone and reflected like the open page 
of a book. This leaves the vomer devoid of its mucosal covering. The palatal mucous mem- 
brane on the short side is elevated one-quarter inch along the margin of the cleft and the 
vomer flap is tucked into this recess. This brings the two raw surfaces into contact in which 
position they are immobilized with mattress sutures. The triangular cavity thus created is 
packed with iodoform or xeroform gauze, and held in place by a wire around the teeth for at 
least ten days. This area granulates progressively to the surface, effectively solidifying the 
anterior third of the palate (Fig. 96.). 

The operative sequence for correction in the presence of a well developed vomer is as 
follows: About the second or third year, or later, the vomer flap is reflected as described 
and the area allowed to fill in. In from five months to two years later, a first of a two-stage 
‘*push-back’’ operation is performed. This consists of a long lateral incision on either side; 
the posterior palatine vessels are divided and the flaps raised. If they blanch, and if very 








138 





QUARTERLY REVIEW OF LITERATURE 


thin, we immediately suture them back into palce. If the flaps are of normal thickness we 
suture in place skin grafts and then suture the flaps back in place. Three to ten weeks later, 
the ‘‘push-back’’ operation is performed. The flaps are elevated with their adherent skin 
grafts, carried backward and fixed. The pattern of this reconstructed palate resembles that 
of Smith, Ganzer, Halle-Ernst, Limberg and Wardill. 

The unilateral lip-jaw-palate split, with a rudimentary vomer, is rare, but in such cases 
the repair may be made by either of two methods: 

1. The Langenbeck operation is performed as a preliminary step, with or without a 
skin graft, as conditions warrant. 

2. Use the method of Ganzer, modified by Limberg, and popularized by Wardill. 

We prefer the Langenbeck method of anterior closure followed by the V-‘‘ push-back’’ 
operation. 

If the flaps permit, the grafts are inserted at the same time the palatal mucous mem- 
brane is raised. If, on the other hand, the tissue is very thin and blanches, a three-stage opera- 
tion is automatically resorted to in completing the Langenbeck procedure. Since a short palate 
now exists, the V-‘‘push-back’’ operation is performed. 


Type V cases (double complete cleft or bilateral lip-jaw-palate splits) are 
closed by reflecting one or both vomer flaps of mucous membrane outward as 
the open pages of a book (Fig. 97). 


It is easier to do this bilaterally at once, and not in stages. Some authors believe there 
is danger of losing the vomer if this is done. However, our experience has not borne this out. 

Upon the first examination of a cleft palate, soon after birth or in infancy, the vomer 
may appear to be only a remnant. A year or so later, one is often surprised to note that, 
in many cases, the vomer has developed to a point where the flaps may be utilized. 


The second stage is carried out at a later time and consists of the application 
of skin grafts to the palatal surfaces of the oral mucoperiosteal flaps which are 
elevated and then sutured back in place (Fig. 98). A later step in the second 
stage consists of the retrodisplacement of the skin lined palatal flaps, as shown 
in Fig. 99. i 

Type VI defects (complete bilateral cleft with rudimentary vomer) provide 
a vomer which is not available for use. 


We have not been able to use Veau’s method of pulling the nasal mucous) membrane 
over for constructing a nasal lining in a large percentage of cases. In the high narrow arch 
we have found it to be an impossibility. It may be accomplished in a low, wide vault, where 
the field of operation is much larger and the tissues are more accessible. Furthermore, when 
this procedure is employed it is of value only when the Langenbeck, or similar operation, is 
performed for final correction. If further retrodisplacement is anticipated, the nasal mucous 
membrane will have to be supplemented. The skin graft, therefore, is the method of choice 
in these cases. 


Dorrance and Bransfield**® state that since adopting the method of apply- 
ing split thickness skin grafts to the palatal surface of the oral mucoperiosteal 
flaps, crust formation has been diminished and the contracture of the flaps when 
finally displaced backward in the second stage has been completely eliminated 
or greatly minimized. They mention the use of a splint designed by Dr. Gross 
in guaranteeing pressure on the flaps to assure a take of the skin grafts. 

Vaughan*®® in 1940 discussing his performance of Dorrance’s ‘‘push-back’’ 
procedure writes, ‘‘. . . we usually close the cleft when the mucoperiosteum is 
elevated from the hard palate at the first stage of the push-back, as the palate is 
then more likely to be ridged horizontally and less time is required for the 
second stage.”’ 
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: Fig. 97. 


Fig. 9%.--A shows the skin graft. 





Pig. 99. 


Fig. 96. 
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In 1940, Vaughan®® wrote of his modification of Dorrance’s ‘‘push-back’’ 
operation as follows: ‘‘In the second stage, we modify the Dorrance procedure 
by sharp dissection for a distance of 0.5 em. beyond the attachment of the 
palatine aponeurosis. . . . The aponeurosis and the nasal mucous membrane 
are then cut through, leaving a border attached to the posterior margin of the 
palate bones.’’ This border is used for approximation with the anterior end 
of the posteriorly displaced mucoperiosteal flap. He adds: ‘‘On healing, there 
is some forward contraction, so that overcorrection should always be attempted. 
The sutures are allowed to remain for two weeks.’’ 

Vaughan**”’ wrote of a method which he had developed in 1934 for lengthen- 
ing the palate which was applicable to clefts through the hard palate and alveo- 
lus, or of any lesser degree. It was a two-stage procedure in the case of a cleft 
extending through the soft and into the hard palate and a two- or three-stage 
procedure in a complete cleft. In clefts extending through the soft and into 
the hard palate, the first stage involved closure of the cleft by the von Langen- 
beck method. The second stage was performed any time after full recovery 
from the first operation, although usually several weeks or even months were 
allowed to elapse. The second stage was performed by making an incision op- 
posite the canine teeth on each side, extending it backward and inward toward 
the median line, leaving a V-shaped section of tissue in the anterior part of the 
palate, as suggested by Ganzer, continuing the incisions from the canine teeth 
around the maxillary tuberosities downward external to the pterygomandibular 
ligament, elevating the entire palate from its bony attachments, except the 
central V-shaped portion, separating the hamular process, and then posteriorly 
displacing the palatal tissues. The two V-shaped flaps with their apices point- 
ing anteriorly were sutured to the apical portion of the V-shaped median section 
of the palate. He stated: 


The displaced tissues may also be held in their new position by wire sutures which ex- 
tend through drill holes on each side in the region of the tuberosity. The raw surfaces are 
eovered with iodoform gauze held in position by wires which cross the palate and are at- 
tached to the teeth. This method permits of a much greater lengthening of the palate with- 
out the danger of an anterior opening in the cases where the cleft extends for a considerable 
distance into the hard palate. 


As has already been mentioned, certain types of clefts are closed by 
Vaughan in two stages; and, in this type of case, three stages may be required 
before the palate has been elongated. 

In complete clefts, Vaughan carried out a similar procedure, stating that 
following closure of the cleft in one or two stages the palate was then lengthened. 
He made an incision similar to the lengthening technique for clefts extending 
through the soft into the hard palates, as just described, except that enough 
tissue was left to cover the original cleft. He stated that the V-shaped section 
of the incision should be made with the blade at an angle of 60°, on the flat of 
the blade, instead of perpendicular to the surface. The lateral portions of the 
palate were then elevated, the tensor palati muscles were released from the 
hamular processes, the nasal aponeurosis was left attached to the posterior border 
of the palate bone, and the palate sufficiently separated so that it could be ear- 
ried backward without danger of lateral perforations posterior to the end of 
the hard palate. Vaughan wrote, ‘‘This method extends the benefit of palate 
elongation to a very large percentage of cases that formerly could only receive 
the aid of closure of the cleft.’’ 


In 1940, Vaughan” wrote that the incision was made at an angle of 45°. 
The mucoperiosteal flaps were elevated along the extents of the lateral incisions. 
and were raised from the hard palate. ‘‘Care must be exercised not to tear the 














COLLECTIVE REVIEW 141 


nterior attachments, as the posterior arteries have been severed during the 
elevation of the flaps, and the anterior blood supply must be conserved for the 
resent.’’ The flaps were then replaced and time allowed for re-establishment 
‘{ blood supply. It ean thus be seen that Vaughan changed from a one-stage 
ngthening procedure to a two-stage lengthening procedure. It will be seen 
hat a little later he modified the second stage of the closure of the palate so 
‘hat this preliminary lengthening procedure could be omitted. 






Fig. 102. 


Fig. 103. Fig. 104. 


After a period of three or four weeks, Vaughan carried out the second 
stage, as shown in Figs. 100, 101, and 102. In it he incised the anterior ends 
of the flaps and the old incisions were reopened. A strip 0.5 em. in width was 
left attached to the posterior border of the palate bones when the flaps were 
incised from the palatal aponeurosis and the ends of the flaps were sutured to 
this strip (Figs. 102, 103). In his lateral dissection the pterygomandibular 
raphe and the tendinous fibers of the internal pterygoid muscle were exposed. 
One or two stitches were placed obliquely in the posterior ends of the lateral 
incisions to draw the palate backward. Vaughan” added: 


By this plan of adjustment, the palate is firmly secured in its new position, on the same 
plane as the anterior palate. If there is any tendency to bleeding from the raw surfaces, 
fine silver wire of No. 25 gauge can be laced back and forth between the molar teeth to form 
a support for iodoform gauze packing against the raw surfaces. (Fig. 104.) 


Vaughan” states that at eighteen months or two years the soft palate in 
complete lip-palate clefts is closed with as much of the hard palate as can be 
sufficiently elevated without damage to the blood supply of the anterior ends of 
the flaps. Six months to a year later, the anterior palate is closed; and, at this 
time, the palatine arteries are severed and the mucoperiosteum is well elevated 
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posteriorly. A collateral circulation will then be established, and Vaughan’s 
operation for palate elongation can then be performed (should it be found 
necessary ) a few weeks later without the necessity of a further preliminary stage. 

Vaughan’s method for uniting the palatopharyngeal muscles to provide 
better velopharyngeal closure is described in his book?® published in 1940. He 
makes an incision starting at the point of union of the two muscles and carries 
it backward obliquely about 2 em., dependent upon the extent of the pillar 
union required. ‘‘The knife should cut the pillar to half its width. . . . Lateral 
incisions are made in the pterygomaxillary suleus beyond the palate muscles.’’ 
He then pushes curved scissors through into the nasopharynx external to the 
pterygomandibular ligament and passes a lead ribbon through these lateral in- 
cisions. Fig. 105 shows how this is done. ‘‘The flaps are held back and sutured 
from behind forward, until the pillars are completely joined anteriorly.’’ 
(Fig. 106.) ‘‘The ends of the lead ribbon are then brought over and tied 
tightly, thus holding the pillars firmly together and relieving all tension on the 
suture line.’’ 





Fig. 105. Fig. 106. 


Ivy** wrote that Axhausen’s technique, in the early stages, does not dif- 
fer materially from that of the typical von Langenbeck operation. The hamular 
process is exposed in the lateral incision and separated with a chisel, and the 
palatine artery near its emergence from the foramen is isolated and tied. At 
the cleft margin the nasal mucosa is separated from the bone to form a free 
flap. At the posterior edge of the hard palate, the continuity of the nasal 
mucosa over to the soft palate is preserved, but the bony edge is carefully freed 
of soft tissue submucously. The free edges of the soft palate cleft are split 
to form broad raw surfaces. The nasal mucosa is then sutured across the cleft 
from the tip of the uvula to the anterior margin of the cleft. The muscles of 
the soft palate are united in the median line with several catgut stitches and 
then the oral mucosa from back to front is sutured as a separate layer. Pack- 
ing is placed in the posterior part of each lateral incision, and Axhausen then 
places in position a previously prepared celluloid plate fitting over the teeth 
to hold the flaps up against the bone. Ivy does not consider this support at 
all necessary since the desired purpose is accomplished by the soft tissue sutures. 

Oldfield,* in carrying out his modification of Axhausen’s operation, pares 
the edges of the soft palate and states that he opposes incising the edges because 
the mucosal edge, being curved inward, tends to invert when the sutures are 
tied. His incision near the medial border of the hard palate corresponds to 
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the junction of the mucosa belonging to the hard palate and the thinner and 
darker colored nasal mucosa which covers the border of the cleft. In cases 
which have been operated upon previously, he advises excision of a portion 
if the sear tissue from the edge. 

He then elevates flaps of the nasal mucosa with which he forms the floor 
of the nose. After freeing the mucosa from the whole of the nasal side of the 
palate bone, he inserts a large spoon-shaped elevator to complete the mobiliza- 
ion of the mucosa from the floor and side of the nose. He states: 


From each half of the posterior nasal spine there is a small fibromuscular band which 
s continuous with the azygos uvulae muscle behind and merges into the palatine aponeurosis 
m the outer side. The band fixes the flap of nasal mucosa at this point, and must be divided. 
The flap is drawn gently inward, putting the fibrous band on the stretch. The band is then 
divided with scissors or a special hooked knife. 

In many cases it is simpler to divide the posterior nasal spine with the band attached 
to it. The inner half of the palatine aponeurosis is then separated from the posterior free 
border of the bony palate by curved scissors or a dental scaler, being careful during this proc- 
ess not to injure the nasal mucosa, which lies above it. 

In unilateral clefts, the other nasal flap is taken from the septum which ascends obliquely 
from the cleft toward the opposite side of the nose. This mucosa separates easily, except near 
the posterior extremity of the septum. 

In bilateral clefts, in which the nasal septum is merely suspended from above, and is 
not attached to either side, a longitudinal incision is made along the inferior free border of 
the septum. A flap is taken from each side of the septum and sutured to the corresponding 
lateral nasal flap. 


His lateral relaxation incisions run from a point almost at the anterior 
extremity of the cleft, close to the inner border of the teeth, and are then pro- 
longed backward and laterally behind the last molar tooth for about half an 
inch along the line of the pterygomandibular raphe. The wound is deepened 
in the line of the pterygomandibular raphe by pressing the buccinator outward 
and the superior constrictor inward, using a straight, blunt elevator. He points 
out: 


It is important to avoid going too far laterally otherwise the loose fatty tissue of the 
sucking-pad will project awkwardly into the wound. 

The position and size of the hamulus are variable and the origin of the internal pterygoid 
must be clearly seen, as it is the best guide to the hamulus. 

The base of the hamulus is fractured by leverage inwards with the elevator or the base 
may be cut by a strong pair of ‘‘curved-on-flat’’ scissors. 


Oldfield* divides the posterior palatine vessels in most cases. 

Rebelo Neto?®* wrote in 1944 that he carried out preliminary grafting of 
the bueeal mucosa in closure of extensive perforations of the hard palate. 

Castellano and Giganti** wrote in 1943 that they combined the techniques 
of Veau and Axhausen in repairs of cleft palates. 

In 1936, Brown?"* wrote that since September, 1931, he had been lengthen- 
ing the palate in partial clefts by retrodisplacing the entire palate. He made a 
point of preserving the major palatine arteries and at a second operation closed 
the palate cleft itself. At the first stage, when elevating the mucoperiosteum 
from the bone, Brown left a narrow edge of nasal mucosa attached to the bone 
for use later when the anchoring sutures were put in place. In preserving the 
arteries, he passes an elevator behind them and opens the space down to the 
hamulus and pterygoid plate. ‘‘The arteries are then elongated by carefully 
stretching them from their foramina and slightly stretching them from the 
raw surface of the palate. We are convinced that this procedure can be success- 
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fully earried out as we have done it throughout this series, and we do practically 
the same thing in repairing total clefts.’’ He showed by an illustration how 
he sectioned the tendon of the tensor muscle at the hamulus. 

In the first stage of his palate-lengthening method, Brown?"* very carefully 
separated the palatal flap to preserve the nasal mucosa if there was a bony 
defect extending up the center of the palate to prevent leaving a hole anteriorly. 

Brown?** added that closure of the palate cleft frequently could be ¢om- 
bined with the first stage of his palate-lengthening procedure so that only one 
operation was necessary. 

Brown?*”* described double elongations of partially cleft palates in 1940. 
In these he first set the available tissue back to the posterior border of the bone; 
and then, after some healing occurred, he further lengthened the palate by 
splitting the originally elongated part in two from the edge of the bone back- 
ward and from side to side. Great care was taken not to open through the nasal 
mucosa, and then the anterior free edge of the elevated palate was anchored 
back on its own nasal mucosa. He stated: 


The dissected nasal mucosa and fibrous tissue heal over as readily as the denuded bone 
does and on late observation of the roof of the mouth some trouble may be had in even dis- 
cerning that the areas are healed with ‘‘scar epithelium.’’ 


sé 


At the second stage he sacrifices the arteries, but adds, . it is appar- 
ently not necessary to revert to a delay in setting back the flap unless a hole has 
been made through into the nose.’’ 

In patients with complete clefts, he?*® found that elongations could be done 
on those patients who had been successfully closed at a preliminary operation. 


Extreme care is taken to split the tissue in two from side to side and from before back- 
ward, leaving about half the thickness of the palate and the nasal mucosa behind. . . . If 
even a small opening were made into the nose it would be best to elevate the flap later with 
another attempt at not opening into the nose. The arteries may have to be sacrificed and 
if there is any question of the blood supply, a delay in setting the palate back should be made. 
However, it is usually possible to go ahead with the elongation in a single stage. 


In one patient with a very short palate which had been closed elsewhere, 
Brown?*® set it back as far as possible with preservation of both arteries and 
then later set it back, repeating the preservation of the arteries. 

In 1940 Brown?*® wrote that in his palatal elongation procedure the closure 
of the cleft was usually done at the same operation—as a preliminary step—in 
children, but that it might be done as a separate operation. In adults he advised 
two stages because of excessive bleeding. 

Baxter*® combines the Ganzer incision with the James Barrett Brown 
method of splitting the mucoperiosteal flap horizontally in cases where there 
is only a moderate shortening of the velum. He thus leaves the nasal tissues 
separated from the oral cavity. He uses the V-shaped incision because it was 
found that any tendency to break through into the nasal cavity and create a 
perforation was most probable at the anterior end of the palate, especially if 
there is a high arch (Figs. 107 and 108). He cautions that there will be an- 
terior retraction of the retrodisplaced flap due to the raw surface on the nasal 
side and that the method must be reserved for those cases in which the aperture 
in the oronasal sphincter is not too great. 

Where there is marked shortening of the palate, Baxter’® feels that the 
ideal operation is one which gives an epithelial covering to the upper surface of 
the hard palate, at least the posterior part. He feels that the recent contribu- 
tions of Axhausen and Veau have not aided in solving the problem of the post- 
operative short palate. Axhausen severs the aponeurosis, but the unsevered 
nasal mucosa does not allow the aponeurosis to fall down. 
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Baxter’® makes two lateral incisions which extend from the canine region 
to the tuberosities of the maxilla, or farther, if necessary, to obtain access. When 
diffieulty is encountered in separating the flap, the incisions may be joined 
behind the incisor teeth if the blood supply is considered adequate. <A thick 
split skin graft is taken from a hairless portion of the body and is wrapped 
around a red wax cast of the pocket created under the flaps. The stent is then 
slipped into the bed prepared for it and the incisions are closed. Three or four 
weeks later the incisions are opened, the stent is removed, and the entire flap 
is set back. Where necessary, a few millimeters of skin are pared off the anterior 
edge of the flap so that it may be sutured to the posterior end of the palatal 
portion and nasal mucosa. ' 

Baxter”® feels that in this way he avoids a large raw area on the nasal side 
and thus the thickening and shortening which an unlined flap will always under- 
co. He feels that it is desirable to sever the greater palatine artery sometime 
before the ‘‘push-back’’ procedure; for, if not severed, these act as stays and 
cause a humping up of the flap. 


Fig. 107. 





Conway*” in 1948 reported a one-stage palate elongating procedure in 
which he removes a portion of the posterior wall of the bony pterygopalatine 
canal, thus permitting easy backward displacement of the mucoperiosteal flap 
and the soft palate, without interfering with the blood supply and innervation 
of the palate. The operation is performed in one stage and may be applied to 
cases in which there is congenital insufficiency of the palate without cleft as 
well as to cases in which there is shortening of the palate in associatiop with 
incomplete or complete clefts. The osteotomy is performed with a small chisel 
after dividing the nasal mucosa at the junction of the hard and soft palate. 

Padgett™® in 1947 wrote that to increase the length of the palate and give 
a satisfactory functional as well as anatomical result, he attached a flap ele- 
vated from the pharynx, based upward, to the freshened, inadequate soft palate. 
He left the flap attached unless the patient complained of difficulty in breathing 
or of accumulation of nasal discharge. In such instances, he transected the flap 
any time after six months following elevation. 

In using Veau’s vomer flaps, Ritchie*** puts off the vomer flap portion un- 
til the hard palate operation. ‘‘Both the vomer flap and the suture of muco- 
rr flaps can be earried out at the same sitting without causing any 
shock.”’ 
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Schultz** lists as the correct method of getting adequate velopharyngeal 
closure his method of injecting 1 or 2 ¢.c. of a mild sclerosing agent into the 
superior constrictor muscle on the posterior nasopharyngeal wall and pillars. 
The thickening does not last unless a series of four to six or eight weekly or 
biweekly injections is accomplished. 

Reviewer’s Comments on Procedures for Lengthening the Palate and for 
Treating Velopharyngeal Insufficiency—tIn the heading on selection of op- 
erative procedures the advantages and disadvantages of the various methods 
will be discussed in more detail, for it is in this section that the reviewer has 
chosen to place most of the surgeons’ comments about each other. The pros 
and cons will be given there. 

In those patients with short palates which are covered with tissue suitable 
for palate-lengthening procedures, the indication for them is imperfect speech. 
Obturators probably should be used only when the palate cannot be lengthened 
satisfactorily. Aside from the posterior pharyngeal wall flaps as used by 
Padgett and Moran, procedures carried out on the posterior pharyngeal wall 
are, for the most part, of little avail. Pharyngoplasty as advocated by Ruten- 
berg and later by Wardill, most surgeons in this country feel is not indicated. 
Injection into the pharyngeal wall of sclerosing agents does not take into ac- 
count the physiology of this structure which should be as freely movable as 
possible, particularly in patients with somewhat short palates. Incisions into 
the posterior pillars are frowned upon by most men today, for they tend to 
weaken these structures. The procedure which produces a large dependent 
uvula certainly would seem to be contraindicated in most cases. 

The combination of prosthesis with surgery in the care of cleft palate pa- 
tients is often wise, but the procedures of Pickerill and of Gillies and Fry 
do not appeal to the reviewer. Other methods accomplish virtually everything 
that the proponents of these techniques claim for them, far more satisfactorily. 

Ganzer’s V-shaped incision, the modifications of it by Axhausen, Wardill, 
and others, the reviewer feels, have a place in cleft palate surgery under cer- 
tain conditions. However, the palate-lengthening procedures of Dorrance, 
Brown, Baxter, and others would seem to be more satisfactory in obtaining a 
real lengthening of the palate. 

Procedures which profess to lengthen the palate without cutting the pala- 
tal aponeurosis at its attachment to the palatal bones must be looked upon with 
suspicion. The reviewer is certain that there is very little ‘‘give’’ to the intact 
palatal aponeurosis. When this is severed, if the nasal mucous membrane is 
not also cut, the amount of posterior displacement must be limited. 

The contributions of Veau to cleft palate surgery are of the utmost impor- 
tance. His book detailing his treatment of 500 cases, the reviewer feels, is a 
classic. Much has already been said of his aluminum-bronze wire intramuscular 
suture which is approved of so highly by Dorrance and others. 

The reviewer has had no personal experience with the Halle-Ernst method 
of extensive dissection. He has never seen a case who needed it. 

Dorrance’s work is outstanding. His extensive research led to the con- 
tribution of an extremely valuable book,” and his gradual development of modifi- 
-eations of his original ‘‘push-back’’ procedure now allow his methods to be used 
on almost all types of palatal insufficiency. 

Limberg’s freeing of the posterior palatine vessels and nerves looks good 
on paper. Others have suggested virtually the same approach since, Conway be- 
ing the latest in the reviewer’s experience. The reviewer sincerely hopes that 
the statistical studies being made in certain places in this country will give some 
answer as to the effect of section of the hamular process and, if the procedures 
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Limberg and Conway become popular, an answer to the eventual effects of 
ese methods on the growth of the individual. 

The use of skin grafts in palate-lengthening procedures is becoming more 
nd more popular. They are used to provide an epithelial covering for sur- 
ces which would otherwise be raw when the palatal tissues are retrodisplaced. 

is stated that the tendency for these tissues to contract and accumulate crusts 
re diminished as the result of the application of skin grafts. The reviewer is 
accord with this thought but does not feel that the objection of crust aceumu- 
ition has been eliminated. In addition, there is the possibility that hair will 
row on a certain number of these grafts; and hair on the nasal side of the soft 
»alate would be disagreeable, to say the least. 

Following a discussion with Dr. Bradford Cannon, the reviewer has used 
mucous membrane grafts applied to the nasal side of the mucoperiosteal flaps. 
The mucous membrane grafts were taken from the buccal mucosa and applied 
in the first stage of a two-stage ‘‘push-back’’ procedure. In the second stage 
the flaps were elevated and the palatal tissues were retrodisplaced. There has 
heen no evidence of crust formation where these free transplants of buecal mu- 
cosa were made. 

The leaving of a small amount of nasal mucous membrane and of the tis- 
sues making up the palatal aponeurosis at the pesterior edge of the bony palate 
allows for anchoring stitches rather than wires placed through the bone, and 
the reviewer feels that this technical point is well conceived. 


SECONDARY OPERATIONS.—Blair and Brown** show with excellent illustra- 
tions some of their methods for repairing certain secondary defects in cleft 
palate patients. One ease illustrated showed a complete loss of the right muco- 
periosteal flap and a very much shortened velum. This was closed by rotation 
of a cheek flap on the involved side into the defect and suturing it to the border 
on the opposite side after splitting the edges of the border of the palatal cleft 
and of the posterior pillar to receive the cheek flap. 

Padgett®*® in 1936 carried out the principle of the Dieffenbach-von Langen- 
beck operation in the closure of most secondary defects in the group with little 
or no loss of tissue. ‘‘ Although we believe it is important to preserve the palatine 
artery at a primary operation, at later operations usually this was not found 
to be of great importance. 

‘‘When the palate appeared to be unusually short but sufficient tissue was 
still available to gain good midline closure, the principle of going on backward 
and uniting the posterior pillars proved of value, and often in using the Dieffen- 
bach-von Langenbeck procedure as the essential procedure this addition was 
added to the standard operation.’’ Padgett found that the posterior pillars 
were progressively easier to sew together in individuals beyond 3 years of age. 

He writes that not uncommonly a defect between the back of the cleft alveo- 
lar ridge existed. ‘‘A flap from the lip with the base at the midline and raw 
surface toward the mouth was found to be of value in closing this type of de- 
fect.’’ 

When there had been moderate loss in the midline of the hard palate, 
Padgett found a modification of the Dieffenbach-von Langenbeck procedure 
successful in closing the opening in a fair number of cases. ‘‘When the likeli- 
hood of union semed particularly dubious, reinforcement of the suture line by 
crosslapping a cheek flap above the palatal flaps added certainty to a successful 
outeome. 

‘*In an oceasional case, especially when the hole was somewhat lateral, the 
prineiple of the Lane operation very occasionally offered advantages. . .. When 
this prineiple was used successfully, it was found that a good blood supply at the 
base of the turn-over flap had to be present and sufficient width and length so 
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that a wide overlap was gained.’’ Padgett added that when the turnover flap 
could not be covered by sliding a flap over its raw surface from surrounding 
palatal tissue, the chance of getting closure was ‘‘ practically nil.’’ 

When only a mucoperiosteal flap of the hard palate was absent, a repai 
with a fair degree of success in one operation was found to be possible by using 
a relatively broad and long cheek flap. 

When the posterior part of the lateral mucoperiosteal flap of the hard 
palate was absent, flaps of the Lane type were turned to the center of the defect 
and a lateral cheek flap was then crosslapped over the raw defect. 

In cases with a defect of the soft palate as a complicating factor to the 
loss of one hard palate flap, Padgett succeeded in five cases in obtaining a good 
palate at one operation by either turning a cheek flap from before backward or 
using a lateral cheek flap along with a posterior pharyngeal flap turned for- 
ward above the palate. 


When the cheek flap was cut, if width was an absolute necessity to assure an adequate 
blood supply or to obtain a wide overlap when the defect was closed, we ignored the papilla 
of the parotid duct. No ill effects after its removal were observed. The combination of an 
anterior cheek flap or a lateral cheek flap along with a posterior pharyngeal flap offered the 
one stage procedure which was useful in the middle adolescent period in obtaining a- closure 
in oue operation of a large defect of both the hard and soft palate. 


Padgett reported that in a few instances holes in the anterior or lateral 
palate directly adjacent to the alveolus were found to be impossible to close. 
When the hole was not large it was sometimes possible to close it by cutting 
a thin, lengthwise flap from the wider and thicker of the two palatal flaps. 
‘‘This flap included only half the thickness of the palatal flaps. The upper 
flap was then slid over to the remnant of a flap raised from the alveolus.’’ In 
those cases which Padgett could not close, a prosthesis was recommended. He 
added, ‘‘very often a bridge is necessary when the alveolus is clefted any- 
way.”’ 

Certain of Padgett’s cases of secondary repairs presented large defects in 
the hard palate-soft palate juncture. Some of these could be closed with the 
Dieffenbach-von Langenbeck procedure; but, ‘‘as an addition to the preceding 
operation, in children after four or five years of age, especially when the palate 
is short and there is some question of union, a unilateral cheek flap was found to 
be of value.’’ 

Padgett**’ described in some detail his use of posterior pharyngeal flaps in 
patients who had been operated upon several times previously, and in whom 
the soft palate tissue had sloughed or was scarred and was so deficient and 
atrophied that midline closure by the use of the Dieffenbach-von Langenbeck 
principle appeared to be unlikely or hopeless. ‘‘A posterior pharyngeal flap 
was used with advantage to obtain union and to build up a fairly long soft 
palatal diaphragm.’’ Padgett states: 


Rosenthal made his pharyngeal flap rather narrow with the base downward and used 
an arrow-shaped flap which narrowed toward the tip. In experimenting with the operation 
we found that when the base is downward one can get very little length to the flap as it 
recedes away from the palatal position as it is made longer. Neither can the flap be drawn 
far enough forward to be effective for the purpose for which it is most useful. Nor is the nar- 
row flap wide enough. Therefore, in the operation which we have used the base of the flap 
has been placed upward near the adenoid region and the flap made somewhat wider and 
longer than that shown by Rosenthal. The location of the base was thereby made near the 
region where one wishes to apply the flap. By this means it was possible to obtain a flap 
long enough to go forward slightly past the soft palate-hard palate juncture when such was 
necessary to aid in closing a hole. ... For the purpose of closing a soft palatal loss which 
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s not likely to be closed in any other manner, we have found the operation to be an un- 
ially efficient one. After a few weeks the pedicle of the flap was rolled into the form 
a tube and breathing was not impeded as a rule. Ordinarily, the pedicle was left attached 
a variable period of time and then cut, but in three instances in which we cut the pedicle 
ay from the pharynx we were asked by the patient to reattach it as speech seemed to be 
tter with the pedicle attached. 


When there has been excessive loss of tissue from one flap, Vaughan*’ 
ivoeates very complete relaxation of flaps by extensive lateral incisions. On 
e long side the border of the cleft is freshened in the usual manner but on 
e short side the oblique incision of Kuester**® is used to give equal length to 
ihe flaps. A tightly drawn and tied lead ribbon, Vaughan feels, is necessary 
1° support in these cases. Where there is a large defect in the midline of the 
ard and soft palates, Vaughan makes long lateral relaxation incisions, freshens 

e borders of the defect, and extends incisions at the anterior and posterior 
ends of the defect to allow for better approximation. ‘‘The suture line should 
have firm ribbon support,’’ he states. In patients who present themselves with 
horseshoe-shaped clefts of the hard and of the soft palate following operative 
failure, Vaughan?® remarks that immediate closure may be impossible without 
the risk of loss of one of the flaps because there may have been a previous, very 
excessive loss of tissue. ‘‘We have had excellent results from a two stage pro- 
cedure. The flaps are elevated through extensive lateral incisions. They are 
then drawn toward the median line and held by a wide silver ribbon. The 
lateral incisions are packed with iodoform gauze for several days. The silver 
ribbon is allowed to remain for three weeks.”’ 

The second stage consists of the von Langenbeck procedure, except that a 
silver ribbon may be used in the hard palate in addition to the regular ribbon 
through the pterygomaxillary suleus. 

Vaughan” finds lateral defects in the palate difficult to close, usually. 
However, he reports that he obtains good results by the use of a relaxation in- 
cision which extends from the anterior edge of the defect, then close to the teeth, 
around the opposite side, through the tuberosity and the pterygomaxillary 
suleus. The mucoperiosteum is ‘‘entirely elevated.’’ The palatal aponeurosis 
is severed; the borders are freshened and sutured after the large flap is rotated 
toward the involved side to cover the defect. 

A large defect in the anterior palate Vaughan” closes by making an incision 
from the mesial side of the anterior end of the defect to the pterygomaxillary 
suleus. This incision runs close to the teeth. A short incision is made on 
the opposite side; but it, Vaughan asserts, must not extend to the anterior end 
of the defect. On both sides the mucoperiosteum is elevated, the borders are 
freshened, and the free flap is then carried over the defect under the edge of 
the fixed flap and sutured in place. 

In eases with a large anterior defect and a movable premaxilla, Vaughan”® 
makes an incision from the anterior end of the defect down close to the teeth 
across the tuberosity to the pterygomaxillary suleus. 


The mucoperiosteum is then incised along the margin of the cleft. These incisions are 
repeated on the opposite side. The borders of the defect are freshened and the free flaps 
elevated over the entire hard palate. A transverse incision is made over the anterior inferior 
portion of the premaxilla, and the ends of this incision are extended backward. 


Figs. 109, 110, and 111 show how Vaughan accomplishes this type of 
closure. 

When there is a large defect of the hard palate which does not extend to 
or through the alveolar border, Vaughan®® advocates as an excellent plan the 
raising of the entire mucoperiosteum of the hard palate. 
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An incision is made from behind the tuberosity on one side, then carried around the 
veolar border to a point behind the tuberosity on the opposite side. The borders of the 
fect are freshened, and an incision from the anterior end joins the first incision at the 
edian line. The mucoperiosteum is elevated over the entire hard palate, thus gaining com- 
ete relaxation. The flaps are then sutured in the midline, closing the defect. 


One or two anterior sutures are used to hold the flaps in place. 
Vaughan” states that defects in the anterior border of the alveolar ridge 
ith an opening under the lip into the nose are of frequent occurrence because 
‘{ the failure of a repaired cleft lip to produce sufficient traction to approximate 
ompletely the alveolar border. He makes a curved incision on the undersurface 
f the lip, as shown in Fig. 112. A turnover flap is sutured across the defect, 
ollowing which the flap from the lip is sutured over the turnover flap (Figs. 
113 and 114). 





Fig. 116. 


Where there was anterior displacement of the premaxilla with misshapen 
central incisor teeth devoid of enamel, and where there was a free opening into 
the nasal floor, Vaughan’ reported that the two useless teeth were removed 
and two months later a transverse incision was made over the premaxilla so 
that a turnover flap could be reflected backward. Figs. 115 and 116 show how 
Vaughan carried out the rest of his procedure. An oblique chisel cut was made 
in the vomer, as far back as possible, after which the premaxilla was retroposed. 
The palate mucoperiosteum was raised along the border of the defect and the 
turnover flap sutured under it. ‘‘ Although a tight joint was obtained, a trans- 
verse groove remained between the premaxilla and the horizontal portion of 
the palate.’’ This was corrected, as shown in Figs. 117 and 118. 

Vaughan” writes that these operations for the closure of palatal defects 
may be undertaken as soon afterward as complete healing from the primary 
operation has occurred. In secondary repairs, the important sutures are left in 
place for two weeks. 
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Where there has been only a moderate loss of tissue, a well-performed von 
Langenbeck operation will be sufficient. ‘‘In addition to the lead ribbon undex 
the soft palate another may be necessary in the hard palate as an additional 
support.’’ ; 

Vaughan goes on to say that reconstruction of large palatal defects by 
extraoral tissues has been strongly criticized and mentions Veau as saying they 
are never indicated, terming them ‘‘surgical monstrosities.’’ Vaughan?® believes 
that flaps from the forehead, neck, or arm may close the hard palate defect but 
that the end result never. justifies the means. He says: ‘‘This tissue is also 
entirely useless for a functional restoration of the soft palate; and a hole in 
the hard palate, which cannot be corrected by intraoral tissue, is better eov- 
ered with an obturator.’’ 

For small holes in the hard palate, Oldfield* recommends cauterization with 
a stick of silver nitrate to stimulate the process of closure and stated that op- 
eration was not necessary. 





Fig. 120. 


If the patient had a gap in the alveolus extending into the anterior third 
of the palate and the base of the nostril, he felt that prosthesis would cover 
the defect and that operation was not indicated. Where the patient showed 
extensive sloughing of both lateral flaps with very severe residual clefts, Old- 
field* recommended prosthetic rather than surgical treatment. He states that 
Padgett and Axhausen had used extraoral tissue for this type of defect but 
that these ‘‘fantastic operations are only possible in an adult. The pain and 
discomfort of the patient during the various stages and the flaccid immobility 
of the fictitious palate, which has no musculature whatsoever, outweigh any 
disadvantages which an obturator undoubtedly possesses. Such operations are 
feats of surgical madness in its most despicable form.’’ 

If the patient has a wide gap in the anterior third of the hard palate, Old- 
field recommends the detachment of ‘‘buceal flaps’’ in front with rotation in- 
wards, the operation being otherwise similar to that for repair of defects in the 
middle of the hard palate. 

Oldfield* in 1941 stated that where there was a wide gap in the middle of 
the hard palate, the defect could be closed by a minor operation and favored 
it over the use of an obturator as the solution to the problem. He makes long 
lateral relaxation incisions on each side. ‘‘Swing-door flaps’’ are raised from 
the edges of the cleft and turned inwards and upwards toward the nose. These 
flaps are sutured and then lateral ‘‘bridge-flaps’’ of oral mucoperiosteum are 
slid over the raw surfaces of the other two flaps and united. 

Oldfield‘ reports that if there is a wide gap near the junction of the hard 
and soft palate it is usually possible to remedy the defect by making long lateral 
incisions, by fracturing the hamular processes on each side, and then by sutur- 
ing independently the buceal and nasal mucosa on each side. If there has been 
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«rious loss of mucosa by sloughing of one or both of the lateral flaps in this 
zion, mucosa may be obtained from the inner side of the cheek as suggested 
eviously by Padgett. 

Oldfield* writes that in defects in the palate following previously unsuccess- 
| operations where moderate scarring is present and where the tissue remain- 
z is adequate even with definite shortening, he performs Wardill’s pharyngo- 
asty associated with his V-Y elongation of the palate (Figs. 119 and 120). 

Davis"* believes that persistent openings in the hard palate in which muco- 
riosteal flaps were used in the primary operation are best closed by using 
teoplastie flaps. 

Ramadier®” in 1945 reported the closure of alveolosinusal communications 

pedicled palatine strips. 

Dorrance and Bransfield**® wrote that they seldom see a palate repaired 
- the Davies-Colley or Lane methods where the tissues are in a state of suffi- 
ent vitality to risk further surgical correction. Where ‘‘push-back’’ pro- 

edures were tried, little or no improvement resulted. 


We have twice successfully performed the ‘‘push-back’’ operation after a Brophy 
steoplastic repair. ... . 

The procedures for correcting these speech failures vary with the previous types and 
number of operations. Generally speaking, a modified ‘‘push-back’’ forms the basis of 
correction on all patients who still have a palatal insufficiency and speak with the character- 
istic nasal tone. These secondary corrections have been very gratifying and all cases have been 
improved. 


In these procedures, the first stage consists of elevating the mucoperiosteum 
and dividing the palatine vessels if this has not been done at the previous opera- 
tion. Then if the skin graft is to be employed it is inserted. 


It is very difficult to insert skin grafts in cases that have been operated upon many times 
before. Fortunately, the marked overproduction of fibrous tissue existing from repeated 
trauma is not so prone to contracture and the skin grafts are not as necessary, The second 
stage of the ‘‘push-back’’ operation is performed three to ten weeks later. 

It is to be emphasized that in these secondary repairs it is necessary that overcorrection 
be made. 


Dorrance and Bransfield**® write that attempts to close secondary defects 
of the hard palate using lateral relaxing incisions usually fail. 


The area above the repair forms a gutter for the accumulation of débris, and separation 
ensues. The presence of a mucous membrane-lining reduces the number of failures. The 
method of ‘‘turn-over,’’? as advocated by Davies-Colley has been disappointing. Tlustra- 
tions of this method are very convincing, but successes in our hands have been few. Wher- 
ever possible, the mucous membrane is brought over, as shown by Veau. Unfortunately, the 
mucosa has not always been readily accessible. Our method of skin grafting, followed sub- 
sequently by lateral incisions and closure, has given more encouraging results. 


Reviewer’s Comments on Secondary Operations——The works of the re- 
cent writers on this subject describe numerous technical details. The reviewer’s 
only comment is that it is in these cases that the judgment of the surgeon as to 
whether surgery or prosthesis offers most is put to the test. He feels that the 
surgeon should always remember that an ill-conceived operation in these diffi- 
cult eases can produce a situation where even the prosthodontist is greatly em- 
barrassed in the contemplation of any further therapy. 


(To be continued in the Quarterly Review Section of the April issue. References to 
Part I appeared in the July issue. References to Part II will appear at the end of Part II 
the review.) 











Reviews of New Books 


Mund- und Kieferchirurgie (Surgery of the Mouth and Jaws), in two 
parts. By Pror. Dr. Hans PicHier, Wien, and Pror. Dr. RicHarp TRAUNER, 
Graz. Part I, Ed. 3, 437 pages, 437 illustrations; Part II, in two volumes, 
comprises 902 pages, with 785 illustrations. Wien, Austria, Urban & Schwarzen- 
berg, 1948. 


The volume containing the first part, according to its preface, is written 
for the general dentist, who desires to undertake simple surgical procedures. 
The authors recognize that in any case complications may develop which re- 
quire a great deal more knowledge and training than is covered in this book 
and that, therefore, the volumes containing the second part are likewise of im- 
portance to the dentist. For example, an acute dental infection may at first 
involve only a tooth and periodontal structure, which the general dentist can 
easily take care of in most instances, but later may develop serious complications 
which present problems of a major nature. In other diseases, such as malignant 
tumors, the dentist may be responsible for an early diagnosis and, in order to 
advise his patient, must know the indications for various types of therapy. 

The first volume contains new chapters not contained in the previous 
editions. These deal with focal infection, plantation of teeth, and alveoloplasty, 
as well as electrosterilization of the tooth when performing root amputations, 
and redressement forcé. General care of the patient, acute and chronic apical 
infection, extraction of erupted and retained teeth, local anesthesia, root amputa- 
tion, odontogenic cysts, acute and chronic marginal parodontitis, submucous 
trephining of the jaw in cases of periapical abscess, and fractures of the jaws 
are other chapters contained in this part. The authors point out that emphasis 
was placed on a detailed description of the operative procedures, etiology and 
pathology being given only secondary consideration. In order to keep the book 
of moderate size, a discussion of the literature was dispensed with, and no 
bibliography is appended to the first volume. This seems inconsistent to the 
reviewer, who feels that in a book which is limited in scope, by being written at 
the level of the general practitioner, references to articles dealing with subjects 
more extensively would be desirable. In the case of students, such references 
are valuable for collateral reading. 

The two volumes containing the second part appear in their first edition. 
They inelude the procedures considered major oral surgery. As may be said 
of the first part, so the second part also is chiefly ‘‘the subjective face’’ of the 
Vienna School. The methods are those developed or adopted by Professor 
Pichler in the Vienna Clinic, and of his students, particularly Professor Trauner 
of the Clinie in Graz. The most important subjects, however, have been con- 
sidered in the light of the experiences recorded by others and by a careful 
postoperative check-up of the patients operated upon. The text, therefore, is 
based on practical experience, which extends over the past thirty years. The 
following are the principal chapters: 

1. Acute Fascial Infections of Dental Origin.—Abscesses starting from 
maxillary and mandibular teeth are discussed with cases ending fatally. The 
technique of opening various fascial abscesses is described in detail. Sulfonam- 
ides are discussed, as well as penicillin. Cold applications are advised only 
very early for superficial collateral edema. Moist heat is recommended rather 
than dry heat, and diathermy for pain originating in the bone or sinuses. 
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2. Osteomyelitis—The danger of fracture and its prevention by means 
f splints are discussed. Sequestreetomy is performed only when the dead 
me is loose. Trephining is recommended to arrest the progress of the disease 
ond for the relief of pain. Early extraction, it is pointed out, very often pre- 
ents this serious disease. The use of antibiotics which has so greatly altered 
our results and changed our attitude in treatment of osteomyelitis has not been 
nentioned. The restoration of lost hone segments by means of bone transplants 
and prosthesis is discussed. 

3. Actinomycosis.—This disease is discussed on the basis of very ex- 

nsive material. The following types of treatment are described: surgical 

therapy, roentgentherapy, internal administration of potassium iodide, and 
vaccine therapy. That some strains are sensitive to penicillin has not been 
mentioned. 

4. Diseases of the Oral Mucosa, 5. Diseases of the Tongue, and 6. Dis- 
eases of the Salivary Glands are described on the basis of the authors’ ex- 
periences with a wealth of material. 

7. Diseases of the Maxillary Sinus.—The chapter contains the treatment 
of infections and plastic repair of oroantral fistulas. _ 

8. Trigeminal Neuralgia.—Atypical trigeminal neuralgia should be recog- 
nized. It is reeommended that a systematic use of various treatments be adhered 
to: conservative methods first, peripheral interference (alcohol injections—nerve 
avulsion), injection of the Gasserian ganglion, section of the sensory root (after 
Spiller, Fraxier and Dandy, and Sjoequist), and electrocoagulation of the gang- 
lion. The techniques of injecting the ganglion are given in great detail in this 
chapter. 

9 and 10. Tumors of the Mouth and Jaws.—The benign and malignant 
tumors of both soft tissue and bone are described. The rich and abundant 
material of Pichler’s and Trauner’s clinies are combined to produce the two 
most interesting chapters of this book. A description of the conservative ex- 
cision of the adamantinoblastoma after Pichler is of interest, though no statistics 
are given as to results. Malignant forms of adamantinoblastoma are cited with 
metastases, and one with the formation of sarcoma from the stroma. An ex- 
cellent description of the resection of the maxilla and of the mandible is found 
here, with the use of Thiersch grafts, immediate and postoperative prostheses, 
the latter by Professor Grohs. 

11. Plastic Operation on the Face.—This is an excellent chapter, dealing 
both with the skin and bone grafts of all types by Professor Pichler. 

12. The Temporo-Mandibular Joint.—The treatment of various joint 
symptoms is described, including an excellent discussion of the indications, 
technique, and postoperative results of meniscectomy. 

13. Orthopedic Operations on the Jaws.—F or the correction of progna- 
thism, Pichler favors the osteotomy in the ascending ramus, but mentions as an 
advantage of the operation in the horizontal ramus the possibility of correcting 
minor occlusal disturbances by adjustment of the three fragments all of which 
contain teeth. The chapter contains interesting case reports of the correction 
of a great variety of jaw deformities and occlusal abnormalities. 

14. Methods of Cheek and Lip Plastics and 15. Plastic Procedures to 
Close Perforations of the Palate contain, as the previous chapter, many opera- 
tive procedures for cases of defects acquired by accident, or by disease. These 
chapters are excellently well illustrated. 

16. Lip and Palate Clefts are discussed in the final four chapters com- 
prising 168 pages. All the different methods are adequately discussed. In- 
cluded is a chapter on speech correction by Arnold of Vienna. 
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An excellent bibliography for each chapter of volumes 2 and 3 is appended, 
which includes some American references. The index is adequate also, and 
most of the illustrations are of excellent quality. The authors are to be con- 
gratulated. They have given the profession not only an insight into the famous 
clinie of Professor Pichler, but have also presented, in an admirable manner, 
the techniques developed by the Vienna School. 

K. BE. T. 


Practical Orthodontics. By Grorce M. ANbERsSON, Professor of Ortho- 
donties, Baltimore College of Dental Surgery, University of Maryland. Ed. 7. 
Price $10.00. 556 pages with 640 illustrations. 


This is the seventh edition of a well-known book which has taken its place 
in orthodontic teaching. The first edition appeared in 1914, the original by 
Martin Dewey. As stated in the preface, ‘‘There is little resemblance in form or 
substance to previous editions.’’ 

Contributing to this edition are Bernhard Wolf Weinberger, the chapter on 
‘*The Historical Background of Modern Orthodonties’’; B. Holly Broadbent, the 
chapter on ‘‘Measurement of Dentofacial Changes to the Cranium’’; Alfred 
Paul Rogers, the chapter on ‘‘Myofunctional Treatment of Malocclusion’’; 
Earl W. Swinehart, the chapter on ‘‘Orthodontie Bands’’; Chester F. Wright, 
the chapter on ‘‘The Edgewise Arch Mechanism’’; and ‘‘Plastic Surgery of 
the Jaws’’ as it relates to orthodontics is presented by Edward A. Kitlonski. 

In this well-illustrated volume, the bibliography is most complete. 

This book is deemed essential to the library of the teacher, the student, and 
the practitioner of o6rthodonties. 


sz. 4. G, 














Abstracts 
of Current Literature 


SURGICAL TECHNIQUE 
Langer’s Lines and Facial Scars. L. R. Rubin. Plast. & Reconstruct. Surg. 3: 147, 1948. 


The author investigated 100 faces and found that the normal skin lines of the face 
ie at right angles to the axis of muscle pull and not as Langer suggested in the line of 
pull. The lines are created by actual pleating of the skin secondary to muscle contracture. 
Exact distribution varies widely. In the forehead they correspond closely to those of 
Langer, being mostly horizontal. Around the mouth the purse-string effect of the orbicu- 
laris oris muscle produces radiating creases, which as they pass down to the chin may 
either continue or fade out, to be replaced by almost horizontal groups. Here careful 
planning is necessary before any standard incision is used. In the nasolabial region the 
lines correspond with the direction of the nasolabial fold. On the neck the platysma 
creates horizontal folds. Incisions should be made in normal crease lines even if this is 
across the direction of muscle pull, since the effect of the latter can be eliminated by care- 


ful surgery. 
a. Oi, “F. 


The Use of Absorbable Haemostats in Oral Surgery. D. H. MacDonald. J. Canadian D. A. 

14: 370-372, July, 1948. 

The two most useful absorbable hemostats used in dentistry today are Gelfoam and 
Oxyeel. They can be placed in an open or closed wound and do not have to be removed. 
They control hemorrhage mechanically and control healing by assisting in the preservation 
of the primary clot of blood. 

Properties of the materials, the methods of using the materials, and the action of the 
materials are discussed. 

Indications for usage are as follows: 

1. Previous history of hemorrhage following extractions. Addition of thrombin is 
helpful. 

2. Where there has been loss of buccal or labial bone in extractions, these hemostats 
will help prevent the extreme resorption which is a problem for prosthesis. 

3. Following multiple extractions where interseptal bone is very often exposed by 
the patient’s tongue and healing is delayed, Gelfoam will act as a pad over the exposed 
areas and promote more rapid healing. 

4. Whenever an opening is made into the maxillary sinus, the hemostats will usually 
promote healing by first intention without the necessity of future operations to close a 
fistula into the oral cavity. 

5. As a routine following all suppressed and impacted third molars and small cysts. 

6. In the treatment of secondary hemorrhage, hemostatic sponges are placed over the 
bleeding area having been previously saturated with thrombin. 
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The Effect of Absorbable Sponge Materials on the Activity of Thrombin. J. H. Owin and 
F. J. Wahl. Surg., Gynec. & Obst. 86: 203, 1948. 


The authors state in their conclusion that the use of thrombin with oxidized cellulose 
is of questionable value in hemostasis and harmful in bone surgery where callus formatior 
is desired. It may be of value in conditions in which the formation of new bone is un 
desirable as in arthroplasty, though they give no evidence to support this. 

x, BF. 


SUPPORTIVE TREATMENT 


Procaine Penicillin: Therapeutic Efficiency and a Comparative Study of the Absorption 
of Suspensions in Oil and in Oil Plus Aluminum Monostearate and of an Aqueous 
Suspension Containing Sodium Carboxymethylcellulose. Jay A. Robinson, Harold L. 
Hirsch, Bernard Milloff, and Harry F. Dowling. J. Lab. & Clin. Med. 33: 1232, 
October, 1948. 


One of the greatest disadvantages of penicillin is its rapid elimination from the body. 
In order to decrease the frequency of injections, many attempts have been made to delay 
the absorption or excretion of penicillin and thus prolong the action of an injected dose. 
Until recently the most successful method of prolonging the concentrations of penicillin in 
the blood has been the incorporation of penicillin in peanut oil and beeswax. With this 
preparation a single injection of 1 ¢.c. containing 300,000 units of penicillin was usually 
followed by assayable blood concentrations for twenty-four hours in 90 to 92 per cent of 
patients. 

One of the disadvantages of penicillin in beeswax is that the beeswax acts as a 
foreign substance and it may be antigenic. There is discomfort to the patient in the form 
of local pain, tenderness, and nodular formation at the site of injection. 

Procaine penicillin, sodium carboxymethyleellulose in aqueous solution, forms a 
viscous gel which maintains the procaine penicillin in discrete particulate suspension. This 
has eliminated the necessity for the use of oils, which have been shown to be antigenic 
and which may cause serious complications if they are injected accidentally into a blood 
vessel. 

Procaine penicillin is a superior preparation for repository penicillin therapy since it 
does not require the use of dry syringes and needles, is followed by few reactions, and 
results in more prolonged blood penicillin concentrations than any penicillin preparation 
yet studied. 

T. 2.:°%. 


ANESTHESIOLOGY 


Endotracheal Anesthesia for Operations on Cleft Lip and Cleft Palate. M. D. Leigh and 
H. A. Kester. Anesthesiology 9: 32, 1948. 


In 493 operations performed at the Children’s Memorial Hospital, Montreal, between 
1939 and 1946, premedication was morphine and scopolamine. Induction was either diviny] 
ether followed by diethyl ether on an open mask, or, if the patient was over the age of 
4 years, by cyclopropane. Oral intubation was used, after which the anesthesia was main- 
tained with nitrous oxide and oxygen, with addition of a little ether or cyclopropane. 
The authors stress the importance of a soft endotracheal tube of correct size and length; 
if too long it may enter the right bronchus and cause pulmonary collapse. 

K. &. T. 


Monocain 14% Per Cent. H.R. Miihlemann. Sch. Mschr. Z. 58: 722, 1948. 


The author gives clinical experiences with Monocaine HCl, an anesthetic solution 
deriving from the p-amino-benzoyl-ester. It was used for 150 dental anesthesias (126 
blocks and 24 infiltrations) in a concentration of 1144 per cent. Comparing it to the usual 
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commereial 2 per cent Novocaine as for depth and duration of anesthesia, the results 
ined show that it can be well recommended for routine application in dental practice. 
findings are in accordance with the statements of Butts and Koelle, who claimed the 
city of Monoecaine to be relatively inferior to that of Novocaine. The quality of 


\!.noeaine manifests itself in very good compatibility to susceptible patients, in a satis- 
fotory depth and increased duration of anesthesia, and the lack of postoperative com- 
pcation. 


R. H. Bore. 


Pentothal-Curare Solution: A Preliminary Report and Analysis of Its Use in 160 Cases. 
Joe Barid, Ward R. Johnson, and Frederick Van Bergen. Anesthesiology 9: 141, 1948. 


Pentothal-eurare solution in combination with nitrous oxide has been used as a gen- 
al anesthetic in more than 1,400 cases. This solution contains 5 units of d-tubocurarine 
hioride and 23.75 or 25 mg. of Pentothal Sodium per cubic centimeter. 

The authors have been greatly impressed by the adaptability of this anesthetic to 
sractieally all types of procedure, particularly those lasting over thirty minutes. At the 
present time it is believed that this is the general anesthetic of choice in the elderly, 
‘hronie, debilitated patient, and in extremely poor risks. 

The complications arising during this anesthesia were relatively few. The most dis- 
tressing one was hiccup. In a few cases excessive salivation was encountered. Foremost 
among the advantages is the minimal effect upon the cardiac induction mechanism. An- 
other outstanding advantage of this combined anesthetic is the elimination of explosion 
hazards. 

A history of asthma or the presence of myasthenia gravis is considered a contrain- 
dication to the use of Pentothal-curare solution. 


T. J. C. 


Infiltration Anesthesia in Inflamed Tissues. (Die Infiltrations-anaesthesie im entzuendeten 
Gewebe.) Arvid Moench. Artz Forsch. 1: 303, 336, 1947. 


Local anesthesia in the form of infiltration technique was used in inflamed tissues in 
war surgery and civil practice. : 

Both the inability of the inflamed tissues to become anesthetized and the possible ill 
effects of the local infiltration of anesthetic media have been used as reasons for avoiding 
infiltration methods in infected tissues. The author believes that these warnings have 
been issued purely on theoretical grounds. 

In a review of the literature and his own investigations, the author states that the 
pain which occasionally follows the infiltration of an anesthetic in an inflammatory field 
is due to a lack of isotonicity and a difference in the pH of the injected medium. This 
can be overcome by the use of freshly prepared solutions of the anesthetic medium, which 
can be properly buffered. The objection that the medium will be more rapidly absorbed 
by the hyperemic tissues is more theoretical than real, according to experiments quoted 
by the author. He dwells much on the theory that the injection may of itself spread the 
bacteria and infected material. This, he states, is not the case. In most of the instances 
of infection, the tissues are almost immediately drained by incision, so that there need be 
no danger from spread. The para-aminobenzoic acid factor, which renders the procaine- 
infiltrated tissues less susceptible to the action of the sulfa drugs, can be avoided by the 
use of Pontocaine, which does not possess this factor. Furthermore, the author believes 
that the local anesthetic has a beneficial effect on the tissues in alleviating pain. The 
pain, in his opinion, is not caused so much by the hydrostatic pressure of the exudate, but 
rather by the irritant action of the protein particles in the nerve endings. By obtunding 
this pain, vasodilatation takes place, and the infection is further combated. 

Several precautions were observed by the author in his series of almost 2,000 cases. 
The solution was always freshly prepared, and the syringes and needles carefully sterilized 
in distilled water so that they would not be alkaline. Adrenaline was used in all instances. 
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The injections were made very slowly into normal tissues, especially into the skin and 
subcutaneous tissues. After the infiltration, a waiting period of at least ten minutes wis 


employed to insure anesthesia. 
T. J. C. 


ORAL BACTERIOLOGY 


Bacteriologia de los granulomas apicales. (The Bacteriology of the Apical Granuloma.) 
F. Gonzalez, A., F. Lara Bravo, and S. Obaid K. Boletin de Odontologia 14: 145, 
May, 1948. 


All of the twenty-five granulomas studied presented a microbic flora, more or less 
abundant, in spite of the fact that some had no communication with the oral cavity. In 
some cases treatment produced a diminution of the microbic flora, quantitatively as well 
as qualitatively. 

The isolated organisms in the treated cases had a decreased vitality and could not 
be recovered after two or three transfers. 

In all the acute or subacute cases with Staphylococcus (albus or aureus) present, it 
was found to lack virulence. In one of the cases the authors observed, by direct examination 
with the Ziehl-Neelsen stain, acid- and alcohol-resistant bacilli; cultures in a media of Pet- 
ragnani were negative. The presence of streptococci (hemolytic or nonhemolytic) was con- 
stant in chronic cases; on the other hand, in those of the acute or subacute type, it was 
circumstantial. 

The frequency in order of precedence of the microscopic species isolated by the authors 
was as follows: Streptococcus aerobius and anaerobius, Streptococcus faecalis, B. pseudo-dif- 
tericus, Staphylococcus albus and Staphylococcus aureus, organisms of the Neisseria group, 
pheumococcus, actinomyces, B. subtilis, B. acidophilus, sarcina, and yeasts of various species 
not identified. 

mas Sy Be 


ORAL PATHOLOGY 
Dens in Dente. Arue Bghn. Acta Odontologica Scandinavica 8: 55, 1948. 


Dens in dente is found either in the crown or the root of the tooth. The maxillary 
second incisor is the most frequently affected, the maxillary canine and maxillary first 
incisors are next in frequency, and then come the mandibular incisors. No deciduous teeth 
have been found involved. Dens in dente is compared with certain animal teeth (horse) 
that normally show similar enamel-invaginations. It is the author’s theory that in these 
humen abnormalities both the outer and inner enamel-epithelium are drawn into the process 
of invagination. 

The article is well illustrated, and it contains twenty-nine references. 

S. 2B. o. 


Nagra iakt agelser betriffande minskningen i tandkaries hos folkskolbarn i Helsingfors 
under aren 1938, 1940, 1942, 1944. (Some Observations Regarding the Reduction in 
Dental Caries in Public School Children in Helsinki During the Years of 1938, 1940, 
1942, 1944.) Tor H. J. Ekman. Tandl. bladet. 52: 215-235, September, 1948. 


This little paper is, in the opinion of the reviewer, the most important single tabula- 
tion of caries data brought out of a war-torn country (Finland) during World War II. 
Thanks to Ekman’s segregation of individual teeth and age groups it is possible to com- 
pare with accuracy the caries reduction in teeth which were exposed to the wartime regi- 
men before, during, and after tooth eruption, respectively. 

Dr. Ekman died before completing the paper, but a very significant fact can be 
extracted from his detailed tables: there is a much greater caries reduction in the young 
children and young teeth which developed during the war than in those which ‘‘ benefited ’’ 
from the war after tooth eruption only. 


R. F. 8. 
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ORAL MEDICINE 


Penicillin in the Treatment of Actinomycosis. D. R. Nichols and W. E. Herrell. J. Lab. & 
Clin. Med. 33: 521, 1948. 


Diagnosis of actinomycosis was made by the finding of B. actinomyces in the pus 
tained from discharging fistulae or during operation. All strains were penicillin-sensitive 
vitro. 

Cures in 24 out of 26 cervicofacial cases resulted within an average of less than two 
nths when penicillin was used, instead of six months required in a series of similar cases 

treated by other means. The dose varied from 80,000 to 1,000,000 units of penicillin daily, 
given intramuscularly or intravenously for periods from two to seven weeks, The authors 
recommend that a dose of at least 500,000 units should be administered daily for at least 
six weeks, 


oe 


Report of Two Cases of Cervicofacial Actinomycosis. Edward L. Thompson, Sr. J. Florida 
State D. A. 14: 5, August, 1948. 


One of the case reports is as follows: 

‘‘A man, age 50 years, occupation, Radio Technician. In June, 1947 he had a lower 
right second molar extracted under Novocaine, mandibular block anesthesia. In about a 
week, a swelling of the cheek set in with false ankylosis of the mandible keeping the 
patient from opening his mouth. The dentist then referred the patient to a physician 
who prescribed Sulfathiazole, one gram every 4 hours for 4 days and intramuscular injec- 
tions of 350,000 units of Penicillin in oil and wax every 24 hours for 7 days. The swelling 
subsided some and the patient was able to open his mouth three-fourths normal distance. 
Treatment was stopped and patient’s condition stayed the same for about one month, 
then another flare-up occurred. This time the same treatment was followed with about 
the same results. Then in a few weeks another flare-up occurred and lobular areas of hard 
indurated lobules appeared on inside of the cheek, as well as a granular tissue growing 
out of the socket where the tooth had been extracted. The swelling now extended from 
lower cuspid area to lower border of the mandible area up to in front of the ear and back 
beyond the posterior border of the ramus. The sub-maxillary and sublingual glands were 
not involved. This swollen area had a reddish color as if heat had been applied, also it 
was very hard. The physician referred the patient to a general surgeon who took a biopsy 
of one of the hard lobules on inside of the cheek, also the granular tissue from tooth 
socket and had them examined for malignancy. The laboratory report showed inflam- 
matory tissue, no malignancy. Again intramuscular injections of 350,000 units of Penicillin 
in oil and wax were given every 24 hours until the patient’s elbow and knee joints were 
becoming stiff, and a rash occurred which was believed to be from the Penicillin, so the 
treatment was stopped. 

‘‘In March, 1948 the patient was referred to me by the physician, who asked that I 
please take over and treat the case. I did, and prescribed x-ray therapy for three consecutive 
days 100 R units through 2 mm. aluminum filtration, 100 K.V. at 5 m.a. 4 minutes 45 seconds 
which was given by a Roentgenologist. I also had hot compresses of MgSO4 continuously 
applied to the cheek to see if I could cause suppuration whereby incision and drainage could 
be established. On the sixth day I was able to palpate two soft spots which I opened. Sulfur 
granules were found in exudate, also the laboratory reported Actinomyces Bovis found, so 
diagnosis of Actinomycosis was at least established. The patient was hospitalized and given 
intramuscular injections of 350,000 units of Penicillin in buffer solution every three hours 
for 21 days, also 50 mg. of one of the Antihistaminics was given by mouth every 6 hours, 
starting the first dose one hour before injection of Penicillin and continued for the 21 days. 
This was to counteract the Penicillin reaction, and from all appearances to date, patient has 
completely recovered.’’ 


T.d.G 
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Mycosis Fungoides. Leo Wertheim and G. Stewart Smith. Arch. Dermat. & Syph. 57: 
625, April, 1948. 


Mycosis fungoides is an uncommon disease as to the exact nature of which there is 
still considerable difference of opinion. 

A case is presented in which the skin, the internal organs, and the oral cavity are 
affected. 

The patient’s mouth and throat felt sore, causing him difficulty and pain in speaking 
and swallowing. The tongue was bulky and indurated, the gums swollen, and the hard 
and soft palates infiltrated and ulcerated. The submental glands were enlarged. The 
pathologic structure and differential diagnosis of the disease are discussed. 

eee A 


Streptomycin Toxicity for the Labyrinth. O. P. Moffitt. Bull. U. S. Army M. Dept. 8: 
761, 1948. 


The author reports on supplementary studies of acoustic and vestibular disturbances 
associated with the toxicity of streptomycin. Vertigo was found essentially the same as 
described by Hinshaw and Brown (Proc. Staff Meet., Mayo Clin. 21: 347, 1946). It was a 
true turning vertigo, and was not associated with spontaneous nystagmus. Orindarily the 
vertigo was elicited by motion, such as arising from bed or turning in bed. Ability to 
walk in the dark was markedly impaired. The older patients recovered poorly from 
vertigo and loss of equilibrium. In the 20-30 age group little disability was observed 
after six months to one year. Patients who did not recover well complained of difficulty 
in driving a car over a bumpy road or executing sudden turns. The acquired compensation 
was destroyed by slight disorganization of the higher centers by alcohol. 

Associated with vertigo were frequent complaints of difficulty in reading, which 
seems to be associated with removal of the ocular component from and equilibrium already 


disturbed by loss of vestibular function. 
Le 


Diseases of the Salivary Glands. A.C. Furstenberg. J. A. M. A. 136: 1, 1948. 


Salivary calculi are responsible in a great part for inflammations of the salivary 
glands, also, injury or disease of the abdomen or pelvis, and extension of infection from 
neighboring tissues. Injury and dehydration are also potent influences in the origin and 
development of infections in these structures. 

Effective agents in the therapeutic armamentarium are sulfadiazine and penicillin. 
Hydration must be instituted and maintained. Wide incision and massive drainage are 
required when a circumscribed collection of pus is present. 

Chronic infective granulomas are rare manifestations of disease of the salivary 
glands. A noncaseating form of tuberculosis is occasionally observed. The gumma perhaps 
is more rarely seen. Actinomycosis has responded most satisfactorily in many instances 
to the sulfonamide drugs and penicillin therapy. 

A dysfunction of the salivary glands is occasionally the result of end organ lesions 
of the peripheral secretory nerves. A normal salivary flow may be produced by the 
administration of pilocarpine. The effect of the drug is augmented by the simultaneous 
ingestion of the acid-forming salt ammonium chloride. 

The common neoplasm of the salivary glands is the mixed tumor. 

t. a<-©. 


Su di un caso singolare di Xerostomia complicato da Xeroftalmia (Sindrome di Sjégren). 
(A Case of Xerostomia Complicated by Xerophthalmia [Sjégren’s Syndrome].) Mar- 
cello Balestra. Stomatologia 1: 113, 1946. 


The etiology of xerostomia is still without a well-formulated pathogenetic interpre- 
tation. To discuss it and to throw some light on its implications, the author described his 
clinical observations based on the following case: A 39-year-old female patient without 
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y remarkable previous ailments except malaria which she had contracted when 27 years 
* age and from which she had been cured by antimalaric treatment without recidivation 
ported that 15 months before the author’s inspection spastic abdominal pains appeared 
hich were diagnosed as hepatic colics. A month later following a psychic trauma, experi- 
‘ed at her son’s departure to war, she felt her tongue and pharynx at intervals becoming 
‘tremely dry, which condition became worse with a continuous and complete onset. Food 
troduction and mastication were very painful, coupled with burning sensations. Only 
uid or semiliquid foods could be tolerated, and these had to be cooked in oil or mixed 
undantly with water. According to the patient’s history there was no impairment or 
ficiency in her usual food digestion. A consulting physician found both conjunctivae 
extremely dry but no apparent defect in the function of the sudoriferous glands; the 
irgor of the skin showed adequate capacity within normal limits, The author mentioned 
e existence of arthropathies which came to light one month before his inspection of the 
itient, and which were established on the junctions of the large bones. The patient 
sserted the coincidence of increased dental caries to the dryness of the mouth. 

The general objective examination of the patient did not present any signs of previ- 
sus or current (active) pathology and, similarly, there were no marks of somatic character 
n any parts of the body. The local examination of the mouth revealed a pale, scarcely 
sanguineous mucosa in the vestibulum and of the lips. There were no visible signs of any 
secretion at the area of the superior salivary papillae. The teeth and roots of teeth were 
covered with films of tightly woven nets of yellow or yellowish tissues. The tongue of the 
patient showed a disepithelized dorsal surface, especially at the apex and at the margins. 
On the anterior half of the tongue surface the numerous confluent crusts lent an appear- 
ance of a dark reddish brown color, while on the posterior half of it a gray, yellowish, dry, 
adherent, thick secretion distinguished itself. The taste, tactile, and thermal sensibilities 
were intact. The hard palate was covered with an extended brown-black incrustation 
which toward the soft palate had been transformed to a light grayish color. The soft 
palate itself and the fauces appeared inflamed by the presence of numerous vasculary 
ectasias. Blood clots accumulated in piles gave an aspect of a large lesion in the oro- 
pharynx. The examination of the eyes confirmed a positive Schirmer’s test (hyposecretion 
of the lacrimal glands). The laryngeal examination proved an atrophy of the mucous 
membranes. A sudden improvement was noticed by the patient after thorough scaling 
and polishing of the teeth and roots, and their extraction. The author points out that 
whereas there is a wealth of literature on the existence and etiology of ptyalism, there is 
nothing similar in the case of xerostomia, and of its possible combination with xerophthal- 
mia (Sjégren’s syndrome). 

Franci in Italy published a similar case history some time ago where the character- 
istics were confined to the salivary glands, but in the psychological aspect there were 
definite analogies. Fasoli and Calarese have observed a case of xerostomia allegedly 
caused by congenital atrophy of the salivary glands. Glasscheib and Zagari have published 
their views on the cause of the disease, and they point to traumatic or syphilitic lesions 
of the salivary nucleus of the medulla oblongata. Curshman divides the disease into three 
groups according to its etiology: (1) psychogenia, (2) senility (atrophy of the salivary 
glands), (3) cerebral lesions (traumatic, luetic) of the medulla oblongata. Eichhorst made 
a statement to the effect that xerostomia is a concomitant symptom of organic lesions 
characterized by polyuria as, for example, diabetes mellitus or insipidus and chronic inter- 
stitial nephritis. The differential diagnosis brought Mikulicz’s syndrome in the fore, but 
lack of definite clinical symptoms and the laboratory tests have excluded that disease. 
To support his hesitatingly sustained diagnosis of Sjégren’s syndrome, the author puts his 
arguments forth by the following points: (1) although the conjunctival dryness per se is 
not a decisive factor in support of the diagnosis, the dryness of a complex group of various 
glands, particularly that of the salivary, of the fauces, and the laryngeal regions, might 
indieate an existence of the syndrome; (2) according to the little available literature deal- 
ing with the problem, the affection is confined to the female sex and to the period of 
menopause; (3) the co-existence of infective joint lesions either following or preceding 
the lacrimo-salivary syndrome is often proved, 
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In this case the author upholds the view of a chronic infection which at least theoret- 
ically might be accused as being the causal factor of the syndrome (inflammatory lesions 
of the joints, increased sedimentation rate, ete.). Apart from the few divergent theories 
on the matter, the author bases his views on the pathogenesis of this sort of lesion on 
three hypotheses: (1) psychogenia, (2) focal infection, (3) psycho-nervous phenomenon. 

A.C, S. 


Le Syndrome de Sjégren. (The Syndrome of Sjégren.) A. Richard P. Cernea and G. 
Puig. Rev. de stomatol. 49: 502, 1948. 


Dryness of the mouth, the larynx, and the eyes is the cardinal symptom of the syn- 
drome of Sjégren. The authors have been particularly interested in the ophthalmological 
symptoms. They studied this curious illness in two patients. 

They found that generally the dryness starts on the tongue and extends rapidly to 
the buccal mucosa, the larynx, and the pharynx. There is very little salivation at meal- 
time, speaking is made difficult, and the teeth become brittle and break down. The major 
salivary glands atrophy and it is impossible to express saliva by pressure; sometimes a 
drop of pus escapes from the orifice of the ducts, Injection of pilocarpine hydrochloride 
dissolved in distilled water does not increase salivation; the eyes remain dry. The ophthal- 
mological symptoms are burning, photophobia, and a diminution of vision. Dryness of 
the skin occurs in addition, which may simulate scleroderma. Blood examination shows 
generally anemia with lymphocytosis. The sedimentation rate is elevated. 

Many of the patients are women of menopausal age, for which reason many investi- 
gators believe the syndrome to be of endocrine origin, but the authors point out that others 
present no endocrine relationship. Chronic rheumatism, however, seems frequently asso- 
ciated with the disease. They distinguish: 


Forms predominantly affecting the eyes. 
Forms predominantly affecting the oral cavity. 
Other forms associated with polyarthritis. 


Treatment.—The authors cite Leriche who recommends sympathectomy to suppress 
the vasoconstrictor actions of the region, so enriching the blood supply and counteracting 
the process of glandular atrophy. Medicinal therapy consists of vitamin administration, 
especially niacin, riboflavin, ascorbic acid, and vitamin A, The authors prefer multiple 
vitamins. In cases of endocrine disturbance, however, hormonal treatment is indicated 


(estrogen). 
es, ee 


Bullous Eruption Resembling Dermatitis Herpetiformis, Associated With Focal Infection. 
Stephan Epstein and Warren L. Macaulay. Arch. Dermat. & Syph. 57: 736, April, 
1948. 


‘‘In a previous communication,! one of us (S. E.) reported 2 cases of localized bullous 
eruption associated with focal infection, which cleared up promptly after the removal of 
abscessed teeth. The following case apparently belongs to the same group; yet it differs 
in that the patient suffered from a generalized eruption which clinically and histologically 
was indistinguishable from dermatitis herpetiformis.’’ 


Report of a Case 


History.—Mrs. F. T., 69 years of age, was first seen’at the clinic on Aug. 19, 1946, 
with an eruption of red, scaly lesions which covered the hands, arms, legs, and other parts 
of the body. The dermatosis had originated about three to four weeks previously on the 
lateral aspect of the left leg and soon involved the other areas. The eruption itched and 
burned at times, mostly during the day. 

Examination.—The patient appeared ill. There was a diffuse eruption of pustules 
and large bullae. Many of the latter arose from apparently normal skin. There were also 
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1merous crusted and scaly lesions of various sizes. Many of these appeared on a red- 
ened, infiltrated base and presented polycyclic outlines. The eruption was located essen- 
tially on the face, upper part of the chest and back, hips, arms, and legs. The location 
d clinical picture were suggestive of dermatitis herpetiformis, a resemblance which 
ecame more apparent during the course of the disease, Itching and burning were present 
times. The Nikolsky sign was not present; patch tests with 25 per cent potassium 
dide did not produce any reaction either on normal or on previously diseased skin. 
The results of the general examination were essentially negative except for a poor 
mdition of her teeth. The report of the roentgenologic examination was as follows (Dr. 
M. Wickham): 


Roentgenograms of the remaining teeth showed many of the upper teeth 
to be devitalized. The upper first bicuspid and the left upper lateral incisor 
showed considerable destruction and cavitation of their crowns. The right 
upper bicuspids showed an increased prominence of the peridental membrane 
and an abscess at the tip of the root of the first. Considerable retraction and 
erosion of the alveolar margin was present in the lower incisor, cuspid and 
bicuspid areas as well as between the right upper first and second molars and 
the left upper molars. . 

The blood cell count was essentially normal except for mild secondary 
anemia. 


Diagnosis.—The following diseases were considered: dermatitis herpetiformis, pem- 
phigus vulgaris, bullous eruption due to drugs, and bullous eruption associated with focal 
infection. 

Authors’ Comment 


This case appears interesting from an etiological angle. The clinical and histologic 
picture and the eosinophilia are fully compatible with a diagnosis of dermatitis herpeti- 
formis. The lichen planus-like dermatosis that preceded the bullous eruption might have 
heen a precursor. It is known that the typical herpetiform eruption of Duhring’s disease 
may be preceded by noncharacteristic manifestations. However, the dramatic response 
to the elimination of the foci of infection suggests that this case belongs to the group of 
hullous eruptions associated with focal infection. The sequence of events was as follows: 

1, The patient’s bullous eruption grew worse in spite of local treatment and sup- 
portive measures. 

2. The removal of two infected teeth combined with penicillin therapy led to definite 
improvement, but bullae still appeared. 

3. Deterioration and return of the generalized eruption followed the cessation of the 
penicillin therapy. 

4. The removal of four additional teeth, among them one which roentgenologically 
showed a definite abscess, was followed by a rapid recovery of the skin. 


Reference 


1. Epstein, S.: Persisting Localized Bullous Eruption of the Skin Associated With Focal 
Infection, Arch. Dermat. & Syph. 56: 452, 1947. 


Nachweis intrazellulirer Kérperchen bei einer pemphigusverdichtigen Dermatose. (The 
Demonstration of Intracellular Bodies in a Dermatosis Suspected to Be Pemphigus.) 
J. Mése and J. Breuer. Ztschr. f. Stomatol. 45: 303, 1948. 


A severe ulceromembranaceous stomatitis was followed by a tooth extraction which 
caused on the tongue, mouth mucosa, and lower lip the formation of small pustules which 
burst into ulcerations, Thorough clinical examination did not lead to a diagnosis, and 
relapses occurred frequently, even leading to a microstomia reoccurring even after plastic 
surgery. A serum test was made with rabbits. The subdurai injection of serum led to 
epilation, loss of weight, and eventual death of the animals, a complex of symptoms recog- 
nized as typical for the pemphigus group of dermatoses. Bacteriologic tests revealed 
growth of Staphylococcus aureus. The histologic picture (enlargement of 1200) revealed 
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granular bodies, 7-10 in number, size 0.25-0.3 microns, at the bottom of the ulcers (staining 
with Giemsa solution). During the intervals of the dermatosis no such bodies could be found 


in cells of healing ulcers. 
R. H. Borret. 


Une méthode de traitement de la stomatite ulcéreuse par la penicilline en applications 
locales. (Treatment of Ulcerating Stomatitis by Local Application of Penicillin.) 
W. Fischer. Schweiz. med. Wehnschr. 58: 511, 1948. 


A review is given of the pathology and bacteriology of ulcerating stomatitis of the 
Plaut-Vincent type, and methods of penicillin therapy. A simple way of local application, 
without detour over the blood stream, seems most adequate for the dentist’s use and has 
proved to be far superior to other methods described. The patient’s mouth is sprayed 
with a 0.3 per cent peroxide solution. Penicillin ‘‘Lilly,’’ a sodium salt of the group G, 
is dissolved in sodium chloride solution (0.9 per cent) at a rate of 10,000 O.U. per c.c. 
with ¢.c. per treatment. (Care has to be taken that no alcohol is present in the syringe 
because of its solvent action on penicillin.) After drying the mouth with cotton rolls, the 
solution is applied to the pockets with cotton pliers. After seven to eight minutes, the 
treatment is repeated, and the patient is dismissed. Treatment is given twice a day; 
sealing should be done only on the fifth or sixth appointment. Calculus does not inhibit 
penicillin action. 

The phenomenon of penicillin action is the brilliant effect within the first twenty- 
four hours. General disturbances such as fever, weakness, insomnia, and lack of appetite 
mostly subside completely during this short period of time. Local symptoms begin to 
disappear after the second or third appointment. Complete restitution was observed at 
an average rate of five days with a total dosage of 184,000 O.U. Comparative treatments 
with streptomycin did not give satisfactory results. 

The many advantages are evident: The absence of pain from treatment, the striking 
simplicity of the method, no loss of tissue as occurs in caustic therapy, rapid recovery, 


and good control of the dosage. 
R. H. Boren. 


Dental Infection: A Factor in Disturbing the Sympathetic-Parasympathetic Balance of the 
Autonomic Nervous System. E. W. Haggett. Dent. J. Australia 20: 147-149, 1948. 


Clinical evidence suggests that impulses arising in the sympathetic nerve fibers sur- 
rounding dilated capillaries in the pulp are conveyed to the viscera. The path by which 
the impulses are conveyed and the modus operandi are at this stage a matter for conjec- 
ture, for the methods of examination and -investigation are those of the research worker, 
and beyond the scope of the average medical and dental practitioner. The impulses may 
be conveyed to the viscera through the sympathetic ganglia, which lie along the ventro- 
lateral aspect of the vertebral column. 

Dental histologists tell us that the nonmedullated nerve fibers are the sympathetic 
nerves of the blood vessels regulating their contraction and dilation. It is assumed from 
clinical evidence that afferent impulses are received as the result of caliber changes in 
the vessels of the pulp. 

The structure of the teeth, their attachment to the jaws, and the powerful muscles 
of mastication suggest that the teeth are meant for powerful function and exercise. This 
being the case, the caliber of the vessels supplying the pulp will: be increased while the 
teeth are physiologically active, and the vessels will return to their normal caliber when 
mastication is over. It is probable that the caliber change in the vessels of the pulp, as 
the result of physiologic function, may be one of the initial stimuli in the process of 
digestion, in this way influencing salivary and gastric secretion. In a healthy tooth when 
mastication is over and the caliber of the blood vessels returns to normal, the nerve 
stimulus ceases and those processes initiated also return to normal. 
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Now let us consider what happens when we have teeth with inflamed pulps (and it is 
mazing how frequently both acute and chronic inflammation of the pulp are revealed on 
stologic examination although no clinical evidence exists to suspect them). 

In these pathologic pulps there is an abnormal dilatation of the vessels, and this 
atation is the cause of a prolonged and persistent nerve stimulus which may be exag- 
rated by mastication. There is no return to the normal size of the blood vessels on 
ssation of mastication, owing to the inflamed condition of the pulp. The blood vessels 
) not regain their normal caliber; hence the sympathetic fibers are under constant stim- 
ition. It is suggested that this prolonged and persistent stimulus may be an important 
ctor in the disturbance of sympathetic-parasympathetic balance of the autonomic 
rvous system, 

If there is a nervous influence between the physiologic function of the teeth and the 
gestive process, it would not be unreasonable to suppose that abnormal nerve stimuli 
om pathologie pulps in the teeth may be associated with disturbed digestion, unfortu- 
itely a condition that exists too frequently today. 

It is not uncommon for patients suffering from dental disease to complain of gastric 
sturbances, and a number of cases that have come to my notice over a period of years 
ave been associated with spasms of the colon. The dramatic suddenness with which the 

symptoms have been relieved temporarily by local injection of the nerve supplying the 
teeth, and permanently by extraction of the teeth with infected pulps has led me to suspect 
that nerve stimulation from the inflamed vessels of the pulp has been the cause of the 
rritation, and has prompted me to record these cases so that research in similar instances 
may be stimulated. 

It is not suggested that persistent and overstimulation of the sympathetic fibers 
arising from inflamed pulps is the only cause of gastrointestinal disturbance, for it is well 
known that the emotions have a marked influence on visceral function. However, when 
we encounter these constant stimuli in patients whose threshold for stimuli has been 
reduced or lowered by constitutional factors, we have the stage set for the various disturb- 
ances of the sympathetic-parasympathetic balance which are so disturbing and so complex. 

It is suggested that teeth with inflamed pulps may affect the sympathetic-parasym- 
pathetic balance of the autonomic nervous system, and in this way be a fertile cause of 
disturbances of those functions which come under its influence. 

i 


Das Problem Fluorgehalt des Zahns—Kariesresistenz. (The Problem of the Fluorine Con- 
tent of the Tooth—Caries Resistance.) H. Schmid. Schweiz. med. Wehnschr. 58: 
539 and 652, 1948. 


The purpose of this outstanding work, carried out in collaboration with v. Fellenberg 
of the Federal Service of Public Hygiene, is to show the relation of the fluorine content 
of tooth substances to caries resistance. Twelve hundred teeth from 150 geographically 
different places in Switzerland served as basic material for the investigations. 

Preparation of the teeth consisted of removing all caries and filling materials. 
Fluorine content was calculated from the ashes of the teeth and for crown and roots 
separately. The roots contained about twice as much fluorine as the crown, which accounts 
for the higher fluorine content of multirooted teeth as against teeth with one root only. 
The findings proved that the tooth does not absorb a substantial amount of fluorine from 
the saliva after erupting, since impacted teeth do not contain less fluorine than teeth 
which have been under saliva influence for years. The fact that crowns of teeth from 
fluorine-rich regions never attain the fluorine content of their roots suggests that the main 
supply comes from the blood. Blood, however, contains little fluorine; oral medication 
does not increase the fluorine level in the blood. It is believed that fluorides are incor- 
porated very quickly in the hydroxyapatite of the bone and given back slowly into the 
blood stream. This would account for the experience that the fetal body is able to store 
fluorine and incorporate it into the forming tooth germs later. A working woman had a 
baby with mottled enamel three years after she had left the kryolite factory. 
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The average fluorine content in tooth ashes from the Swiss prealpine regions is 
between 3 and 7 mg. per cent (milligrams per 100 Gm. ashes). In different alpine regions 
(mostly of Trias origin), the figures rise to 40 mg. per cent, depending on their water 
supply. One village, Stabio, with a well of 7.4 mg./liter of fluorine even showed 57 per 
cent fluorine in the teeth, and Scuol in the Engadine even 80 mg. per cent. 

The relationship between fluorine content and caries was confirmed. The caries 
existing in regions rich in fluorine is prevalently of the slow, dry type. There is conclud- 
ing evidence that the first ten years of life are the most important for the formation of 
a durable fluorine depot in the body, and that not only the water supply, but also the 
fluorine content of the soil and its direct and indirect products are responsible for the 
caries resistance. Studies on the dandelion in the different places of investigation gave 
a good picture of this. Fish, cod-liver oil, beets, parsley, potatoes (the peel), and millet 
are rich in fluorine ard are likely to increase the fluorine content of the teeth in regions 
with poorly fluorinated water. 

Research in fluorine medication is under way. Fellenberg’s map of the fluorine con- 
tent of Swiss drinking waters is a great help to fluorine medication per os, because without 
this knowledge a dangerous overdosage could occur. 

The author conducted experiments on the value of topical application of fluorides to 
the teeth. In vitro experiments were made with enamel powder treated with 10 per cent 
sodium fluoride at a temperature of 37° C. While the sample enamel contained 3.7 mg. 
per cent fluorine, the fluorinated enamel, rinsed for three hours, contained 1,530 mg. per 
cent fluorine. Previous treatment with 5 per cent KCNS (potassium rhodanite) brought 
the results to 1,880 mg. per cent. The KCNS has a solvent and swelling action on the 
keratin, the latter being the main body of the enamel proteid. Alcohol inhibits this swell- 
ing action. In. whole teeth, the fluoride, applied to the crown, wanders apically along the 
transverse striation of the enamel and the Retzius zones. Preparation of the tooth with 
0.5 per cent KCNS increases the permeability for 2 per cent NaF. 

The clinical evidence was found by serial treatment of school children. Topical 
application of 0.5 per cent KCNS and 2 per cent NaF seven to eight times with intervals 
of two weeks gave an average caries reduction of 30 per cent in the 2,000 cases treated 
during the years 1946-1948. The effect is better on front teeth, for which reason the molars 
(oeclusal surfaces) are preferably treated with 50 per cent silver nitrate. As Bibby has 
shown, no effect is derived from the use of fluorinated tooth pastes. 

R. H. Boire.. 


Action de la Diélectrolyse Transcérébrale sur l1’Eruption des Dents chez les Enfants a Den- 
tition Retardée et sur l’Eruption des Dents de Sagesse. (The Action of Transcerebral 
Dielectrolysis on the Eruption of the Teeth in Children With Retarded Dentition and 
on the Eruption of the Wisdom Teeth.) Georges Bourguignon. La Rev. Odonto- 
logique 70: 405, 1948. 


The author, an ‘‘electro-radiologist,’’ presents the following evidence of the action 
of the calcium transcerebral dielectrolysis upon dental development through its action on 
the pituitary gland. 

1. Clinical Evidence.—The effect of the treatment on growth and on menstruation is 
offered as clinical evidence. The observations included four dwarfed children with hypo- 
pituitarism, infantilism, and mongolism, and two normal children whose trouble was the 
early termination of growth. In all patients the treatment resulted in significant improve- 
ment, including four patients who had suffered from amenorrhea. 

2. Experimental Evidence.—Experiments with rabbits and rats were made. The 
treatment resulted in reddening of the ovary of the rabbits when the current was applied, 
and swelling of the graafian follicles in rats. 

The author concludes from this that the treatment will also affect the growth and 
calcification of the teeth through its action on the pituitary gland, and recommends it in 
eases of growth trouble, amenorrhea, and delayed eruption of the teeth. He cites several 
eases of abnormal] dentition treated by this method. 


x. . F. 
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Pharyngeal Bursa Associated With Cleft Palate. Report of 2 Cases. Morris Adair. Plast. 
& Reconstruct. Surg. 3: 478-479, July, 1948. 


The pharyngeal bursa may be defined as a midline diverticulum from the posterior 
all of the nasopharynx extending from the lower border of the pharyngeal tonsil to the 
eriosteum of the occipital bone. It is not a true bursa, meaning a closed sac of meso- 
ermal origin, but it is called a bursa only out of deference to usage. 

Two cases of pharyngeal bursa occurring with cleft palate are reported. 

Diagnosis and possible etiology are discussed, as well as clinical symptoms, Clinical 
vmptoms of infection of the bursa include a characteristic midline occipital headache, 
jostnasal discharge which may be purulent or mucoid, and low-grade fever. Halitosis and 
ad taste in the mouth may be present. The most characteristic symptom is periodic 

dropping down from the nose into the throat of hard cone-shaped crusts which are casts 


if the bursa. 
DENTOALVEOLAR SURGERY . 


An Auxiliary Device for the Performance of Replantation. H. Krémer. Brit. D. J. 84: 
210, 1948, 


A short survey of the history of replantation is made, followed by an account of 
histologie and pathologie processes involved in the reattachment of the implanted tooth 
to the tissues. It is pointed out that primary union can occur between a replanted tooth 
and the alveolar part of the periodontal membrane if relatively undamaged periodontal 
membrane is still adherent to the cementum of the tooth after extraction. If the cemen- 
tum is bare or damaged, then a process of absorption and inostosis occurs, which, although 
the tooth is primarily refixed to the alveolus by a kind of ankylosis, the processes of 
absorption and inostosis tend to continue until the root is replaced by bone, and the tooth 
may be lost. 

Preservation of periodontal membrane adherent to the roots is essential for hope of 
a successful result. A device for holding the tooth atraumatically while it is outside the 
body to allow for thorough instrumentation and filling of its root canals is described. 

Atraumatie aseptic technique, together with the use of penicillin, is the keynote of 
successful replantation. Thorough cleaning and filling of the root canals with any of the 
ordinary materials is recommended, the tooth being held only by its crown in the special 
clamp deseribed. The occlusal surface of the tooth is ground so that it will be completely 
free of the bite after replantation. Splintage for three or four weeks is recommended. 

When the indications are correct, the author claims a good degree of success for 


the operation. 


e. &, FZ. 


Alveolar Septotomy. Carl Skogsborg. Acta Odontologica Scandinavica 8: 192, 1948. 


A surgical procedure which was first presented in 1926 by the author is recommended 
in order to make permanent the orthodontic improvement of the occlusion. In order to 
prevent the tendency of the teeth to return into their former position, the original treat- 
ment consisted of septotomy, cuts made between the teeth in the alveolar bone (Fig. 1, 
a-b and c-d). This method produced highly promising results in some fifty observed and 
controlled cases. But in some cases a certain tendency to relapse in the direction of the 
original position of the tooth has occurred. In order to overcome the force tending to pull 
the tooth palatally, the author recommends the following amplification, 


After the septotomy has been completed on both sides of the tooth, the wounds are left 
to heal for about four weeks, when a second operation is performed by means of a fissure 
bur (S. S. W. 558). A curved cut is made on the palatal side of the tooth connecting b and 
d. The cut is made through the palatal cortex and spongiosa to the region of the apex, 
being careful not to touch the root of the tooth, the shape and length of which are determined 
by x-ray. 
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Fig. 1—Showing septotomy a-b and c-d, as well as palatal osteotomy b-d. Second illustration 
shows depth of palatal cut. 


By this process the entire tooth with its alveolus is, so to say, liberated from the sur- 
rounding bone. Teeth which have been subjected to such an operation should be secured by 


means of a retaining appliance, until the bone has completely healed. 
x. 4. %, 


Has Recent Research Modified Your Attitude Towards Extractions? Mervyn W. Evans, 
D.D.Sc.(Adel.). Australian J. Dent. 52: 294, 1948. 


Transient Bacteremia in Relation to Subacute Bacterial Endocarditis.—Subacute bac- 
terial endocarditis is often associated with a rheumatic heart. 

Libman sets the proportion at 7 per cent. Elliott records 25 per cent of all cases of 
endocarditis to be the sequel of dental manipulation, but Bender considers that the figure 
is nearer 50 per cent. 

As a large proportion of deaths with rheumatic heart are due to endocarditis, and as 
at least 85 per cent of all patients are subject to a transient bacteremia after extractions, 
it follows that dental surgery for patients with rheumatic hearts must be attended by 
considerable risk. A sensible approach to cases of this nature is to treat each as a poten- 
tial case of infective endocarditis. Accordingly, preventive treatment is a wise pre- 
caution. 

Firstly, the resistance should be built up for twenty-four hours before the extractions 
with a course of sulfa drugs, so that the bacteremia might more quickly and effectively 
be dispelled. And, secondly, at the time of the operation the gingival trough should be 
cauterized in an effort to prevent bacteria from entering the blood stream. 

Summary.—Transient bacteremia following the vast majority of extractions may be 
accepted as an established fact. It should no longer be looked upon as a pretty piece of 
scientific research, and the challenge that it indirectly presents to our profession must 
either be accepted or denied. If the challenge is accepted, its practical application must 
greatly undermine the long-established practice of multiple extractions under general 


anesthesia. 
| i a © 


The Applied Anatomy of the Region of the Third Molars. J. Malcolm Piercey, D.D.Sc., 
M.B., B.S.(Melb.). Australian J. Dent. 52: 242-243, 1948, 


Osteomyelitis of the Mandible.—It is a clinical fact that this disease is more frequent 
after removal of molars (especially the third molar) than of anterior teeth. This may be 
explained, to some extent, by considerations of the blood supply of the mandible to which 
reference has been made; the disease is primarily a vascular disturbance. In general, the 
blood supply of any bone is twofold, being derived partly from the nutrient artery and 
partly from the periosteum. In the case of the mandible, the former is represented by the 
inferior alveolar artery. Moreover, there is a free anastomosis between the two systems, 
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i it seems that there must be a disturbance of the blood supply from both for osteo- 
elitis to oceur. Such disturbance may arise if there be a subperiosteal collection of 
; together with trauma to the inferior alveolar canal. Clinically, this state of affairs 
y be envisaged in the condition of pericoronal abscess, where the tooth is removed 
fore the abscess itself is drained and where the inferior alveolar canal is accidentally 
naged at the time of operation. 

With regard to diagnosis, it should be realized that roentgenographs are of little 
ue during the first three weeks of the disease, because calcium salts are not absorbed 
ficiently early to give translucency. Clinical findings are of much greater value in the 
y stages. 

In treatment, it must be stressed that the use of chemotherapy has not replaced 
equate surgery. Neither has it altered surgical principles, but it has increased the 

sifety of radical surgery. 

Mowlem believes thai all devitalized medullary bone should be removed together 

vith that amount of cortical bone which is unlikely to survive. This virtually consists 

the removal of the lower border of the mandible, the outer plate, and the infected 
medullary bone, leaving only the lingual plate. The advent of penicillin, besides shorten- 
« the period of convalescence, allows of primary suture. This has replaced the older 
nethod of packing the wound to keep it open, thus allowing it to heal by granulating 
om the base. 


A. gd. A, 


‘Focal Infection.’’ H. K. Ward, Institute of Dental Research, The United Dental Hospital 
of Sydney, Discussion Group. D. J. Australia 20: 316-317, 1948. 


Dr. Black in his history of the focal infection theory jumps from ancient Assyria to 
more modern times, leading up to the great protagonist of oral sepsis, William Hunter, who 
at the beginning of this century preached oral sepsis as the cause of arthritis, nephritis, 
and anemia, including pernicious anemia. Actually, Hunter was more concerned with poor 
crown aud bridge work than with apical infection. The gospel was carried on by Billings 
of Chicago and by Rosenow, the bacteriologist at the famous Mayo Clinic. Nowadays 
it is Billings and Rosenow who are quoted as the authorities for the validity of the theory 
of foeal infection. When I was in America in the 1930’s, Rosenow’s experiments in proof 
of the theory were accepted by many clinicians, but the reputable bacteriologists in the 
country were frankly skeptical, to put it mildly. It is also noticeable that while scientific 
journals are overwhelmed with articles on the sulfonamides and penicillin, one rarely sees 
articles on the therapeutic value of removing foci of infection. 

If one accepts the validity of the theory that focal infection is a common cause of 
systemic disease, and I expect that a majority of the members of the medical and dental 
professions do accept the validity of the theory, I think it is fair to say that its accept- 
ance is one of faith, and it is not based on proof. Proof is rarely mentioned when the 
subject is discussed; you are either a believer or you are not a believer. What would 
constitute proof? Proof that so-called infection at the apex of dead teeth is causally 
connected with say rheumatoid arthritis would clearly be hard to obtain, but even if we 
ask for proof that removal of such teeth alleviates the symptoms of arthritis (meaning 
by that word ‘‘proof,’’ evidence that in two similar groups of patients, one treated and 
the other untreated, the treated group shows significant improvement over the control 
group), even that limited proof of the relation between arthritis and apical infection is 
to be sought. When one asks for such proof, all one gets as a rule is an ‘‘impression’’ 
that removal of these teeth has done the patients good. There are many reasons why it 
is unwise to accept ‘‘impressions’’ as proof. In the first place, the medical or dental 
ttendant is not unbiased because, having advised interference, he is more interested in 
inding improvement than in finding the truth. In the second place, we are more likely 
) remember our successes than our failures, unless we keep careful records. In the third 
‘lace, diseases like rheumatoid arthritis are notoriously likely to show improvement from 
ime to time, only to relapse later, quite independent of what we do or do not do in the 

anagement of the patient. 


+ th 
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If one stands back for a moment and surveys the scene of modern medicine ani 
dentistry, one sees how very, very common removal therapy has become—tonsillectomy, 
appendectomy, and necrodontectomy add up to a majority of all operations performed, 
and I venture to say that most of these operations are unnecessary, based on faith ani 
impressions, not on reason and evidence. No one would take exception to removing a 
tonsil, an appendix, or a dead tooth because of persisting local pain or discomfort, but to 
remove them in the hope of curing a systemic disease is something else again and is mere] 
clutching at a straw. These operations are the more popular because the operative mor- 
tality is not high, although the risk should not be disregarded, One form of removal 
therapy—the removal of the large colon—was attended by considerable mortality, and 
even the reputation of its author, Sir Arbuthnot Lane, could not save colectomy from 
oblivion. Sir Arbuthnot Lane advocated colectomy for much the same reason that doctors 
and dentists advocate necrodontectomy—to prevent the absorption of hypothetical toxins. 

i 


ENDODONTIA 


Behandling af inficerede rodkanaler og apikale paradentiter med penicillin. (Treatment of 
Infected Root Canals and Apical Periodontitis With Penicillin.) Else Rasmussen, 
Denmark Dental School. Tandlaegebladet 52: 243-252, October, 1948. 


A total of twenty-nine teeth with necrotic root canals and periapical infection were 
treated with penicillin by means of irrigation (20,000-100,000 units/c.c.) and insertion of 
penicillin-soaked paper points (2,500-5,000 units). Penicillin was found to maintain its 
effectiveness in the root canals for three to four days, when sealed with wax, but its action 
appeared somewhat diminished when in contact with zinc-oxide eugenol. The micro- 
organisms of eighteen out of the twenty-nine treated teeth were resistant to the penicillin 
treatment. Only in five cases was it possible to obtain sterilization of the root canals by 


means of the penicillin treatment. 
R, F..8. 


Der primaire Erfolg der Wurzelkanalbehandlung. (Primary Success in Root Canal Therapy.) 
H. Langer. Ztschr. f. Stomatol. 45: 339, 1948. 


A great variety of disinfecting methods and filling materials have been advocated 
heretofore, but one of the major factors of success in root canal therapy still is the com- 
plete removal of all pulpal material and obturation to the apex. The Vienna school looks 
back on 70 per cent success in root canal treatment with roots filled to the apex, while in 
the major number of failures incomplete root filling is found. The animal experiments of 
Gottlieb, Schwarz, and Stein, consisting of implantation of root tips (apical third) into 
connective tissue confirm the previous statement, since success of the operation mainly 
depended on the fact that the root canal was cleaned of all organic material and was filled 
well, while partially filled or unfilled roots proved to be failures. 

But there is another aspect of the question. Failures in root canal therapy are most 
frequent in molars, particularly the upper first molar (81.4 per cent). The reason is 
obviously the insufficient removal of pulp and incomplete filling. The percentage of fail- 
ures in premolars and front teeth clearly points out the decreasing difficulty in obtaining 
sufficiently cleaned and filled canals. Bent canals, accessory canals, insufficient view of 
the pulpal cavity and canal openings, and difficulty in proceeding under sterile conditions 
are more frequent when treating molars. It is striking, however, that success in molar 
treatment is slightly higher for gangrenous roots than it is fo: devitalized ones. Prob- 
ably a more careful evaluation of the indication for treatment and increased care in the 
technique of cleansing and disinfecting are the reasons. Again, incomplete filling was 
seen to be responsible for most failures. Further causes were: breaking of instruments, 
false route, and leaking apical obturations. Stein has shown that, depending on the dif- 
ferent types of teeth, 85 to 100 per cent of them have roots that can be reamed to the apex. 














ABSTRACTS OF CURRENT LITERATURE 173 


Uppassable canals should be eliminated in every case, after the conservative part of the 
treatment is completed, either by root resection, or, in case of molars, by partial extraction. 
R. H. Borret. 


Erfolge bei der konservierenden Behandlung chronischer Wurzelspitzenprozesse mit Kurz- 
wellen. (Success With the Conservative Treatment of Chronic Periapical Infection 
by Means of Short Waves.) W. Demuth. Ztschr. f. Stomatol. 45: 195, 1948. 


The Vienna school has reduced the range of indication for the surgical removal of 
chronie periapical foci, with careful root treatment. The most serious handicap to such 
routine is the often observed secretion from the focus into the canal, for which the only 
remedy has been an apieal resection and drying of the canal during operation after 
removal of the granulation tissue. Since 1944, the author has used short-wave coagulation 
as a means of drying apical granulation tissues and to procure hemostasis after pulp 
removal. Results are noticed immediately by the rapid elimination of pain, swelling, 
fistulas, and tightening of the loosened teeth. X-ray controls reveal a good bony restora- 


tion of the apical defects after root filling. The method applies only to teeth with an open 
foramen and a wide, not too long canal. The needle electrode of the ‘‘Microdyn’’ short- 
wave apparatus is inserted through the root canal to the apex, and since no anesthetic is 
applied, pain reaction is an indicator of the dose necessary for coagulation. No damage 
to the periodontal tissues has been observed in any of the cases. No statistical mention 
is made of the suecess of this method. The author’s deduction of his experience is the 


recommendation that no surgical intervention be made without trying to get results the 
conservative way first. 
R. H. Borre. 


FRACTURES AND DISLOCATIONS OF THE JAWS 


Ueber die Zulissigkeit der Verwendung von Drahtnihten bei der Knochentransplantation. 
(The Use of Wire Sutures in Bone Transplants.) Fritz Brosch. Deutsche Zahnarztl. 
Ztschr. 3: 592, 1948. 


In spite of theoretical objections to the use of wire sutures, the author on the basis 
of his wide experience finds them not only harmless but even an exceptionally important 
aid. With them the transplanted bone may be held in close contact with the bone of the 
jaw. This close contact not only promotes bony union but also aids in the fixation of the 
fragments, preventing their contraction. 

The use of wire sutures in not completely aseptic fields likewise has been found 


satisfactory, and is recommended in certain types of cases. 
a. mT: 


Ueber die Friihversorgung ausgedehnter Kiefer-Gesichts-Verletzungen. (Early Treatment 
of Extensive Injuries of the Face.) A. Hromatka. Ztschr. f. Stomatol. 45: 663, 1948. 


The author describes his method of treatment of substantial defects of the face and 
chin, such as seen in shell and explosion wounds. He advocates an early suture of the 
wound. The splinting is done first to form a supporting apparatus over which the, wound 
is sutured. Ten to fourteen days appear to be sufficient to allow a demarcation of necrotiz- 
ing tissues; then secondary sutures are applied. Wire sutures were used exclusively. 
Apart from a supporting prosthesis on the inside of the wound, mechanical means for 
eliminating tissue tension and scar contraction are needed, such as traction splints and 
chin caps. Two to three weeks usually suffice to allow the tissues to heal. Plastic surgery 
will have to follow in most of these cases, but the social indication for early suture is an 
important one. The patient will be able to walk about, to speak, and saliva will not flow 
uncontrolled out of the wound. In defects of the mouth and chin it is often advisable to 
apply relieving incisions in the mucous membrane in order to get a better mobility of 
the tissues. 


R. H. Borret. 
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ODONTOGENIC INFECTIONS 


Perorale Penicillintherapie bei beginnender Parulis. (Peroral Penicillin Therapy in De 
veloping Parulis.) H.R. Miithlemann. Schweiz. Monatschr. f. Zahnh. 57: 3, 1948. 


In the first part of the article the penicillin blood level in case of oral administration 
is discussed. Titration of the blood is made by the cylinder method of Heatly, or the 
retardation test of streptococcus hematolysis of Rammel Ramp. It was found that the 
optimum is obtained by an initial dose of 100,000 to 200,000 oral units, followed by hourly 
doses of 50,000 oral units. 

Forty-two patients of both sexes who presented signs of an early parulis were treated 
in this manner. The results were judged by diminished subjective symptoms, tenderness 
on palpation, decrease of trismus, and reduction of the periapical infiltration. In 58 per 
cent of the cases a good to excellent effect was observed. In 10 per cent of the cases the 
suecess could not be judged or could only be guessed at. Twenty-two per cent were fail- 
ures. Patients below the age of 30 years reacted in the average better than older ones. 
In addition it was found that a vegetable diet and abstinence from alcohol increased the 
action of the drug. Except for an acceleration of the intestinal activity, no side reactions 
were observed. 

ErIK P. STEINMANN, Ziirich. 


Acute Infections of the Face and Jaws. Ralph G. Peterson. J. Canadian D. A. 14: 245- 
253, May, 1948. 


Acute infections of the face and jaws are usually caused from dental disease, injuries, 
and other pathologic conditions adjacent to the oral cavity and the jaws. They may vary 
from a small gum inflammation to an extensive diffuse cellulitis. Thorough diagnosis by 
eareful examination, good x-rays, and laboratory procedures are especially important. 
From dental disease most severe infections can develop such as osteomyelitis, diffuse 
phlegmonous cellulitis of the face and neck, cavernous sinus thrombophlebitis, and general 
septicemia with its complications. 

Anatomical arrangements of tissue layers with potential spaces or pockets are dis- 
cussed with emphasis on how infection can spread. The most common anatomical sites 
are mentioned. 

The author stresses conservative treatment, basic principles of surgery, experience, 
and surgical judgment. He divides infections into four groups and gives the treatment 
which he recommends, according to the severity of the condition. Pericoronitis, osteo- 
myelitis, and actinomycosis and the variable factors which they control are taken up. 

A brief review of sites of incision for drainage is given, as well as the surgical 
principles involved. 

Oral sepsis and its relationship to systemic disease and also the influence of the anti- 
biotics are brought up to the present-day point of view. 

There seems to be some doubt in certain minds as to the right of dentists to ad- 
minister antibiotics. Dentists may use these drugs to treat the mouth conditions as indi- 
eated. Consultation with physicians in certain cases is advisable. 

Some kind of routine in antibiotic therapy in the management of infection cases 
may be well to adopt. The selection of an antibiotic and the dosages depend on from 
what group the infection is diagnosed. 

General anesthesia is preferred in the surgical treatment of the acute infections of 
the teeth, jaws, and face. 

The use of antibiotics is encouraged by the author; and they should be administered 
routinely in adequate, effective doses in the respective cases. 


OSTEOMYELITIS OF THE JAWS 


Beitrag zur Osteomyelitisfrage des Oberkiefers bei Siuglingen und Kleinkindern. (Con- 
tribution to the Osteomyelitis of the Upper Jaw in Infants and Children.) R. J. 
Schenk. Practica Otorhinolaryngologica 10: 472, 1948, 
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The author presents five cases of osteomyelitis of the maxilla occurring in children 
the ages of 5 weeks to 3% years to demonstrate how the introduction of penicillin 
erapy has markedly improved the prognosis of this disease. 

In discussing the etiology of this disease the author expresses the opinion that in 
any cases the infection originates in the tooth germs. As evidence he cites the absence 
f rhinitis, and the late appearance of nasal suppuration in his cases. In spite of a mor: 
ility rate of 20 to 50 per cent all five cases were cured without the loss of tooth germs. 

order to get such excellent results, penicillin must be administered promptly in very 
irge amounts (minimum 800,000 U. per day and must be continued over a long period of 
me. Both intramuscular and local uses are recommended, and if necessary it may be 
ven intravenously. In order to combat successfully a mixed infection, the combination 
f penicillin and sulfonamide is recommended. 


Erik P. STEINMANN, Ziirich. 


BENIGN TUMORS 


Adamantinoma of the Maxillary Sinus. Clyde A. Heatly, Rochester, N. Y. Surgery 20: 
636, 1946. 


Adamantinoma of the maxillary sinus is un n in the experience of mos ninolo- 
Ad t f th lary ncommo tl x ence of most rl ! 


zists; the clinical picture may therefore readily be mistaken for carcinoma. While classi- 
filed by pathologists as a benign tumor, it should be looked at as definitely malignant in 





ig. 1.—Roentgenogram showing right antrum to be greatly enlarged and obscured by a shadow 


of rather uniform density. 
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view of its persistent recurrence if incompletely removed. Conservative measures, the 
author concludes, have seldom proved successful, and the resistant nature of the tumor to 
irradiation is well established. The difficulties of diagnosis, as well as complete removal, 
are greater in the maxilla than in the mandible. The possibilities for invasion into rela- 
tively or absolutely inaccessible areas are great. The value of surgical diathermy both at 





Fig. 2.—Photomicrograph shows adamantinoma of rather complex structure, which con- 
sisted of ramifying columns and masses composed of an outer row of columnar and a central 
area of stellate epithelial cells. 


the time of the original operation and in the treatment of recurrences should be recog- 
nized. The necessity for frequent re-examination for many years must be stressed not 
only because of the characteristically slow rate of recurrence, but also because of the 


possibility of frankly malignant changes. Two case reports are included. 
a le 


Adamantinomer. (Adamantoblastoma.) A. Anda. Norsk. Tannl. Tid. 58: 271-283, June, 
1948. 


The author gives an account of ten cases of adamantinoma treated at The Norwegian 
Radiumhospital, Oslo, during the period 1931 to 1948. Seven of the patients were women; 
three were men. In all the cases but one, the tumor was situated in the lower jaw. Eight 
of the tumors were cystic, two solid. In one of the cases the tumor completely disap- 


peared under radiological treatment alone. 
R. F. 8. 


Un Cas de Fibrome du Maxillaire Inférieur. (A Case of Fibroma of the Mandible.) M. 
Dechaume, Mme. A. Chaput, and P. Bureau. Rev. de Stomatol. 49: 495, 1948. 


A case of a large fibroma of the left mandible occurring in a man 48 years of age is 
described. It developed slowly, without pain, causing a marked tumefaction of the face. 
It caused no neurologic changes, nor adenopathy. The left mandibular premolar was miss- 
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g. Roentgen examination revealed a round, radiolucent area with the mandibular canal 
splaced toward the inferior border of the jaw. The adjacent premolar and molar were 
splaced. The area had the appearance of a cyst which might have been caused by an 
pical infection of the extracted first molar. The tumor was enucleated and on microscopic 
xamination it was found to be a central fibroma, with bone formation. The authors 
scuss the pathogenesis of such tumors. 


K. H. T. 


Unilateral Bony Swelling of the Maxilla. R. W. Scurff and D. G. Walker. Proc. Roy. 
Soe. Med. 51: 485, 1948. 


Cases of unilateral bony swelling of the maxilla are presented, and an endeavor is 
made to clarify the present conceptions as to their precise nature. Much confusion has 
isen in regard to the accurate diagnosis and classification of these conditions, and there 

s often a multiplicity of terms applied to the same condition. 

The incidence is discussed together with history, clinical and x-ray examinations, and 

stology. 

Bony swelling of the maxilla is divisible into three groups: 

1, True tumor. 

2. Lesion akin to Paget’s disease. 

3, Osteofibrous enlargements. 

The authors chose the noncommittal term ‘‘osteofibrosis of the maxilla’’ for the 
latter group. It is felt that this lesion should be recognized as a definite entity, distinct 
from other bony or fibrous lesions of the maxilla. 

Treatment of the condition is simply confined to cosmetic reduction of the swelling. 
There is no indication for radical surgery in view of the very benign nature of the lesion. 

*. &. F. 


Ueber Fazialis Neurimome. (Facial Nerve Neurinomata.) H. T. Loeliger. Acta oto- 
laryng. 35: 543, 1948. 


Neurinomata which are derived from the cells of the sheath of Schwann may be 
found to affect the facial nerve. The author records two cases and analyzes fourteen cases 
from the literature, two of which were accidentally discovered at post-mortem examination. 
The portion of nerve lying in the Fallopian canal is generally the site of the tumor. 
Young adults are mostly affected, women more often than men. It causes facial palsy 
early, either partial or complete. Later when the tumor gets larger, diminished hearing, 
secondary otitis media, and disorders of taste are caused. Roentgenograms (Stenvers 
projection) may reveal erosion in the region of the geniculate ganglion or the stylomastoid 
foramen. The diagnosis should be established by biopsy. 

x &. ts. 


Glomustumor des harten Gaumens. (Glomus Tumor of the Hard Palate.) R. Langer. 
Monatschr. f. Ohrenh. 7: 324, 1948. 


A case of a 52-year-old man is reported. For ten years he had noticed a swelling the 
size of a pea on his palate, which caused no discomfort. The pathologic examination of 
the excised tumor disclosed it to be an angiomatous glomus tumor as described by Masson. 
The thick-walled vessels showed abundant epithelioid vessels and bundles of smooth 
muscles in the media. The elastica interna was absent. The case is of interest because of 
absence of pain and the rare occurrence in this location of such a tumor. 

ERIK P, STEINMANN, Ziirich. 


The Cementoma. George A. Morgan. J. Canadian D. A, 14: 363-365, July, 1948. 


Cementomas are easy to misdiagnose when the diagnosis is based on roentgenologic 
evidence, which depends largely on the stage of development at which the tumor may be 
when observed. This form of odontoma is of connective tissue origin, is attached to the 
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apex of any tooth (about 90 per cent of cementomas are found on mandibular incisors), 
and contains no dental structure but cementum. The x-ray picture may be confused with 
the thickened pericemental membrane associated with traumatic occlusion, granulomas. 
osteosclerosis, and calcified granulomas. 

Since the tumor occurs mainly on mandibular incisors, one should suspect it when one 
sees radiolucent areas at the apices of these teeth, especially if the teeth are vital, if their 
color is normal, and if there is no history of pain or trauma. Infection seems to play no 
role in the development. Growth is usually limited, and the area involved is small. There 
fore, removal is rarely justifiable. 

Stafne’s work is reviewed, in which he concluded that the incidence of cementoma 
is at least 2 per 1,000 persons. 

Differential diagnosis of cementoma with cystic conditions, sclerotic bone, and hyper 
cementosis is discussed. 


Lingual Goiter. Emil Goetsch. Ann. Surg. 127: 291, 1948. 


These lesions appear in the substance of the tongue between the epiglottis and the 
cireumvallate papillae. 

These tumors vary in size from the size of a pea to that of an orange. They are 
usually globular, the surface smooth or somewhat lobulated, the color red to dark red. Sur- 
face vessels usually indicate a fair degree of vascularity. The lesions are usually median in 
position, at, or immediately posterior to, the foramen cecum, and are attached by a broad 
base. Some are superficial; others penetrate into the deep substance of the tongue. The 
tumors reported resemble, in many ways, the appearances often seen in cervical adenoma- 
tous goiter. Carcinoma has been reported, but is uncommon and has never been reported 
in a female patient. Many of these show the microscopic picture of the fetal adenoma, 
and thus are capable of producing multiple types of epithelial overgrowth, suggestive of 
malignancy. This has made it difficult for the pathologist to make a final diagnosis on the 
biopsy per se. The clinical course and involvement of regional nodes must be considered 
for a final opinion. 

Surgery has been resorted to because the symptoms are mainly those of laryngeal and 
pharyngeal obstruction. The tongue is withdrawn by traction sutures and the mass raised 
with a finger in the pharynx. Transfixion sutures are placed before an elliptical incision 
is made, which leaves a little thyroid tissue on either side and the posterior pole. The 
transfixion sutures are tied to control hemorrhage, and additional sutures are placed as 
required. Some thyroid tissue must be left as two-thirds to three-fourths of these patients 
may be without thyroid tissue in the normal location in the neck. If hypothyroidism per- 
sists or develops, it is controlled with thyroid extract. 

A A 2 


MALIGNANT TUMORS 


Carcinoma of the Lip. James E. Cross, Eugene Guralnick, and Ernest M. Daland. Surg., 
Gynec. & Obst. 87: 153, August, 1948. 


‘*Carcinoma of the lip, one of the most malignant neoplasms of the oral cavity, is 
one of the most readily curable malignancies encountered in the body.’’ 

The records of 563 patients with carcinoma of the lip were studied. Both the 
median age and the mean age were found to be 62 years. Ninety-eight per cent of the 
patients were males and 2 per cent were females. All of the patients were of the white 
race. 

A positive Wassermann test was found in 7.2 per cent of the patients examined. The 
lower lip was the site of the primary tumor in 497 patients. The median duration of the 
disease at the time of the visit to the clinic was six months. 

In records studied, definite information concerning both oral hygiene and the use 
or nonuse of tobacco was available in 356 cases. Of this total, 335 patients were classified 
as habitual tobacco users. Three hundred and ten of these had either poor oral hygiene 
or were edentulous. Only twenty-one patients used no tobacco, and eighteen of these had 
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vr oral hygiene. Only twenty-eight of the entire group had a good or fair oral con- 
on. Seventy-one per cent of those who used tobacco smoked a pipe. 

It was found that Jeucoplakia of the lip was associated with carcinoma in eighty-two 
es, or 14.5 per cent of the series. 

Surgery, radiation, or combined surgery and radiation were used in the treatment, 


h surgery being used in 172 cases, and this series presented a 91.8 per cent five-year cure. 


Authors’ Conclusions 


1, Carcinoma of the lip is the most readily curable malignant tumor of the oral cavity. 
eatment of 407 unselected cases at the Pondville Hospital resulted in 67.1 per cent three- 
r cures. Of the patients who received all their treatment at Pondville, 81.4 per cent 
eved three-year cure status. 
2. Surgery is the preferred method of treatment at Pondville Hospital. 
Three-year cures are as significant statistically as five-year cures in carcinoma of 
lip. 
4, Carcinomas of the labial commissures are approximately twice as difficult to con- 
| as other lesions on the lips. 
5. Curability of carcinomas of the lip is directly related to the size and pathologic 
ide of the primary tumor, and the presence or absence of lymph node metastases. 
6. It was found that 35.9 per cent of the patients who underwent neck dissection, 
with pathologically proved cervical lymph node metastases, attained the three-year cure 


Tv. dC. 


Carcinoma of the Lip. Preliminary Analysis of 330 Cases With Follow-up of From 3 to 36 
Years. Joseph L. Bernier and Mardelle Clark. Mil. Surgeon 102: 474, June, 1948. 


‘* Squamous cell carcinoma of the lip is of particular importance to the dentist because 
oceurs frequently and carries such a serious prognosis that accurate clinical diagnosis is 
imperative. In considering the clinical characteristics of squamous cell carcinoma it is 
well to remember that many varieties are encountered, any of which may be complicated 
by secondary infection and trauma. Furthermore it is sometimes impossible to distinguish 
lip carcinomas clinically from leukoplakie lesions which are so often the precursors of 
eancer,’’ 

Carcinoma of the lip comprised about one-eighth of the specimens of dental and oral 
lesions submitted to the Army Institute of Pathology during the years 1930-1946, 

Three hundred thirty cases of squamous-cell carcinoma whose diagnoses had been 
confirmed by microscopic examination were selected for study. It is surprising that the 
average age of the patient at the time of hospitalization was 33.6 years. Less than 2 
per cent of the patients were women, and only one out of the 330 patients was a Negro. 
It is said that the melanin pigment in the epithelium of Negroes is believed by many to 
be a protecting agent. 

The following features were noted: 


89 Ulcer 

53 Blister 

50 Wart 

40 Scab 

23 Sore 

14 Crusting 

12 Sealy 

10 Fissured 
9 Sunburn 
8 Tumor 
6 Knot 


6 Trauma 
4 Keratosis 
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The smoking habits of patients in this series are particularly interesting. Only 14 were 
nonsmokers; 37 smoked pipes; 271, or 87 per cent, smoked cigarettes; 31 smoked cigars; an: 
1 patient used snuff. 

The results of Kahn or Wassermann tests were reported in 150 patients, 5 of which 
were positive. 

Authors’ Conclusions 

Carcinoma of the lip represents 5 per cent of all carcinoma occurring in the oral 
regions, and although this series indicates that carcinoma of the lip may occur more fre- 
quently in young men than is popularly supposed, it is unlikely that it represents a high 
rate of occurrence in relation to the general population. As a rule, carcinomas of the lip 
are of low-grade malignancy and are quite amenable to surgical removal which is, in most 


instances, preferable to radiation. 
T. J. C. 


Verrucous Carcinoma of the Oral Cavity. Lauren V. Ackerman. Surgery 23: 670, 1948. 


The average age of the patients was 67 years, and the chewing of tobacco was con- 
sidered the most etiologic factor in the 31 cases which were studied. 

The buccal mucosa and the gingiva of the mandible were the prominent sites of this 
type of squamous-cell carcinoma. There was a tendency to invade contiguous structures, 
and there was frequently seen enlargement and tenderness of the regional lymph nodes, 
but no evidence of distant metastasis was found. 

Grossly, the papillary lesions present a somewhat pebbly, mammillated surface piled 
up in rugal folds with deep cleftlike spaces between them. Microscopically, the lesion 
begins with a piling up of keratin on the surface and a beginning downgrowth of fingers 
of epithelium. With progression, club-shaped fingers of a hyperplastic, well-differentiated 
epithelium with an intact basement membrane gradually push their way into the deeper 
tissues, eventually producing deep cleftlike spaces of degenerating keratin and cystic 
degeneration of the deep central portion of the fingers. Beyond the progressing lesion is 
a wall of inflammatory tissue. 

The treatment of choice for verrucous carcinoma of the oral cavity depends on the 
extent of the lesion. For small superficial lesions, it is believed that roentgen irradiation 
is apparently successful. Seven patients were so treated with recurrence in only 1 patient 
after a period of forty-two months; 4 others are living without recurrence after periods 
varying from forty-one to eighty-six months. Two patients in this group died of inter- 
current infection. 

Seven other patients also received radiation therapy which was followed by surgical 
excision of the recurrence. Of these, 3 have died of other diseases, and 4 are living with- 
out further recurrence after periods varying from six to sixty months. 

Of the 9 patients who received local excision only, 7 are living without recurrence 
after periods varying from four to thirty-six months. 

In 8 cases, excision plus mandibular resection and upper neck dissection was per- 
formed as the primary treatment. There was no recurrence in 7 patients after periods 
varying from fourteen to forty-nine months; 1 patient died of intercurrent disease. 

In summary, of 14 patients treated by irradiation, 8 had recurrences; whereas, of 17 
patients treated primarily by surgery, only 1 had a recurrence. 

Tt. J.C. 


Contributo Clinico e Anatomo-Patologico alla Conoscenza del Reticolo Sarcoma Primitivo 
della Mandibola. (A Clinical and Anatomo-Pathologic Contribution to the Knowl- 
edge of Primitive Reticulum-Cell Sarcoma of the Mandible.) Attilio Branzi. Stoma- 
tologia 2: 193, 1947. 


A 19-year-old patient presented himself with a hard, nontender tumefaction on the 
right half of the mandible. Two years previously he had noticed a similar swelling on the 
same place, and a surgeon removed the tumor with part of the adjacent alveolar process, 
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wound having been closed with sutures. The tumor reconstituted itself and rapidly 
surpassed the dimensions of the original swelling. To seek relief from his distress the 
pitiient went to the Clinic. 

The family and case history were negative. The objective examination revealed in 
a well-nourished, muscular individual a hard, consistent, slightly painful, immobilized 
tumor of the volume of a walnut with no definite borderlines. The knobby surfaced tumor 
was subperiosteally lodged, and involved the mandibular bone in its whole circumference. 
The affected zone was extended from the right lower canine region to the first molar of 
the same side, achieving its greatest prominence in the region of the right mental foramen. 
The canine and the two premolars were displaced toward the vestibule; a condition which, 

wrding to the patient’s statement, developed in the last two months. The covering 
mucous membranes appeared normal. There was a horizontal white line on the muco- 

eal fold of the gingiva, remnant of the cicatrization of the previous unsuccessful re- 
moval of the tumor. There were no enlarged palpable submaxillary lymph nodes. 

Clinical diagnosis: Mandibular sarcoma. 

Radiological diagnosis: Sarcoma type of mandibular tumor. A close radiological 
examination revealed a dislocation of the mental foramen to a more distal area of the 
mandible, and the mandibular canal did not show radiopacity. The material obtained 
through biopsy showed lamellar bone structure interrupted by medullary lacunae. Corre- 
ponding to the surface of the excised material a connective tissue was to be seen, con- 
sisting of fibers, and cells with very small nuclei, similar to fibroblasts in a denser kind 
of matrix. There were in the center of the slide numerous islands of lamellar bone with 
irregular borders, giving evidence of bone resorption. The observer noticed an abundance 
of connective tissue elements, apparently as if they were there at the expense of the bone 
marrow. The character of this tissue was instrumental in formulating the diagnosis of 
fibrosarcoma. A surgical excision was performed under local anesthesia, the right half of 
the mandible being removed, a section extending from the symphysis to the ascending 
ramus. The left half of the mandible was fixed by means of splints. 

The resected material weighed 170 grams with a length of 10 cm. The height was 
measured from the inferior margin of the mandible to the cusps of the teeth and amounted 
to 4 em. The thickness was 2.8 em. at the premolar area. The consistency was hard. 
There was no evidence of the external oblique line; likewise, the mental foramen was dis- 
placed distoinferiorly. Corresponding to the roots of the first molar tooth, the buccal 
plate of the resected bone showed an eroded and interrupted structure. On the lingual 
plate the mylohyoid ridge was completely destroyed, and erosion of the compact bony plate 
was more distal than the corresponding area would be on the buccal plate. The lateral 
incisor, together with the canine, was distally located, and the third molar was impacted. 
At a horizontal section of the specimen a considerable decrease in thickness of the bony 
structure was to be noted. The author has formulated his diagnosis on the results of histo- 
logic examinations of sections of the excised tissues. The diagnosis was: angio-reticulo- 
endothelio-sarcoma. 

The author reviews the classifications of the sarcomatous tumors of a list of investi- 
gators. Some classify them according to their anatomic-pathologic character; while others 
are in favor of classifying them according to their morphologic aspect. 

Ewing and Kolodny, at the International Conference of Cancer Study held in London, 
England, 1928, distinguished the following types: (1) osteogenic sarcoma; (2) Ewing’s 
tumor; (3) myeloma; (4) nonclassified sarcomas (endothelioma, endotheliosarcoma, extra- 
periosteal sarcoma); (5) giant-cell tumors. 

Oberling recognizes in the Ewing’s tumor a variety of a reticulosarcoma of the bone 
marrow, which is characterized definitely as a tumor with a tendency to form bony foci 
and to possess a proved osteolytic character with a slight tendency toward osteogenesis. 
Its structure reveals a vasculocellular form and clinically shows a slow development. 

In the field of statistics it is interesting to notice the data of Guritsch who found 
among 14,630 tumors, 3.6 per cent affecting the jaws, from which 53 per cent occurred 
in the maxilla and 43 per cent in the mandible. However, it should be remembered that 
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the value of statistics is a very limited one. The tumor occurs more often in young in 
dividuals of muscular type and it follows its fatal course more rapidly. The author’s 
explanation of this symptom is given by pointing out the variant reactivity of blas- 
tomatous tissues in their response to the neighboring organs. 

Copeland and Geschickter gave a schematic illustration of detailed localizations of 
the tumor in which the site of the tumor in the jaws was omitted. That would clear] 
indicate that a primary tumor of this type in the jaws is a rarity, if existent at all. The 
author does not commit himself to say that trauma is often the causative factor of the 
tumor, but he contends that various factors, among them, of course, trauma, contribute 
favorable conditions under which dormant blastomas may become active. Some American 
pathologists assert that certain prodromal symptoms as intermittent or continuous pain, 
fever, and a swelling of the affected site precede the appearance of the disease. Some 
others bring up the occurrence of osteomalacia and deficiencies of an osteodystrophic and 
dyshormonal character. The author excludes emphatically any probable connection be- 
tween a given odontopathy or periodontoclasia and the formation of the tumor. 

Apart from unimportant pathognomonic signs concomitant with the appearance of 
the tumor, there is nothing particular in the macroscopic picture which would distinguish 
it from other sarcomas. Its surface as a rule is smooth, unless the outer compact bony 
layer is eroded. The periosteum is greatly thickened. Once the periosteal barrier is 
pierced, the propagation of the tumor goes on with an accelerated rhythm, due to the 
richly vascularized soft surrounding tissues. It is not unusual to find the mucous surface 
of the tumor ulcerated, and the formation of vastly extended sinuses to communicate with 
cutaneous fistulae. Accompanying secondary infections lend a complex feature to the 
disease. Osteomyelitis is suggestive in the history of the disease, and in fact the resected 
bone shows small lacunae spread all over the specimen, sprinkled with hemorrhages. A 
considerable effort has been made by the author to answer the problem of diffusion of 
malignant formations into the dental pulp. Conelusive accounts in this respect are still 
not yet formulated though Euler confirmed through histopathologic investigations the 
existence of an invasion of tumor cells per viam naturalem, i.e., through the apical foramen. 
But, the author remarks, other investigators made it clear that this process is by no means 
characteristic of a specified tumor, and quite recently it has been observed that tumors of 
the jaws, whether of benign or of malignant character, do not infiltrate the pulp tissue; 
they rather provoke reactive symptoms as hyperemia, secondary dentine, denticle, and 
regressive, degenerative metamorphosis, necrosis of odontoblasts, or diffuse reticular 
atrophy. 

The course of the disease was progressive. There were metastases to the lungs and 
liver three months after the reappearance of the tumor. The surgical intervention was 
followed by radium therapy, and the affected part was immobilized according to the advice 
of Kolodny, who believes in furthering the effect of the roentgen or radium rays by using 
this method. 

A. GN. 


Ueber die Praekanzerose der Mundhéhle. (Precancerous Lesions in the Oral Cavity.) H. 
Mathis. Ztschr. f. Stomatol. 45: 289, 1948. 


Two main types of precancerous lesions are known to occur in the oral cavity: 
erythroplasia and the warty, vegetating form of leucoplakia. Generally speaking, not 
every process eventually leading to cancer formation, is necessarily a precancerous lesion. 
We must distinguish between two groups in the field of cancer disposition: one that 
consists of diffuse, regressive tissue changes, such as hyperkeratosis, atrophy, pigment 
deposits, telangiectasis; the other consisting of more localized processes of productive 
character with signs of inflammation, such as papillomatosis, vegetations, and wart for- 
mation. The first group only requires supervision of the patient, while the second demands 
prophylactic or therapeutic measures. 

Erythroplasia is a very seldom observed cancerous lesion, while leucoplakia is the 
more frequent form. It has been found, however, that the histologic findings do not 
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fallibly establish the diagnosis of leucoplakia, since neither parakeratosis nor acanthosis 
ed exist, ie., clearly established leucoplakia can show true keratosis while acanthosis 
iy be missing. The author distinguishes between an inflammatory and noninflammatory 
nd of diffuse leucoplakia. Both show a considerable vascularization. The formation of 
jithelial papillae on the surface is pathognomonic of the warty, vegetating form of leuco- 
akia, which is always accompanied by inflammatory processes. Apart from that, it does 
t differ histologically from the diffuse form. 
R. H. Borret. 


DISEASES OF THE MANDIBULAR JOINT 
The Clicking Jaw. D. F. Ellison Nash. Practitioner 161: 61, 1948. 


The common complaint of clicking of the temporomandibular joint is said invariably 
be due to derangement of the fibrocartilage dise. It may be loose or enlarged so that 
buckles during the advance of the mandibular condyle, or it may fall backward when 
e mouth is opened and so block the return of the condyle into its fossa. Many patients 

vive a definite history of trauma, either self-inflicted, for instance by a wide yawn, or 
a blow. Other patients develop degenerative changes in the disc following prolonged 
maloeelusion. Primary arthritis of the joint is rare. 

A primary consideration in the treatment of the condition is proper adjustment of 
the dental surfaces and of the height of bite. In a patient with recent history of trauma, 
complete intermaxillary fixation by wiring for a period (unstated) may allow the con- 
dition to resolve and prevent it from becoming chronic. 

Most patients give a fairly long history. Routine radiological investigations of the 
joint sometimes show abnormality. If the articular dise is too loose or too big, no amount 
of physiotherapy or dental treatment will bring about a cure. 

Operative treatment is carried out through a vertical preauricular incision or a 
transauricular approach, the latter giving a better field of view. The dise is removed. 
If advanced roughening of the articular surfaces is present, it is suggested that insertion 
of a tantalum foil sheet may diminish symptoms. Prevention of arthritis by early dise 
excision in selected cases should be the aim of treatment. 


L’Innervation de 1’Articulation Tempero-maxillaire. (The Innervation of the Temporo- 
Mandibular Joint. Y. Guerrier and F. Bolényi. Ann. d’oto-laryng. 65: 109, 1948. 


The temporomandibular joint according to the authors’ investigation is supplied by 
three nerve branches: (1) a branch from the facial nerve with a variable course; (2) 
au twig from the masseteric branch of the trigeminal nerve; and (3) a twig from the 
auriculotemporal branch of the trigeminal nerve. It is suggested that malfunction of the 
joint may be due to clinical disorders of the facial nerve, a possibility which had not been 
recognized hitherto. 


DEFORMITIES OF THE JAWS 


Surgical Correction of Developmental Deformities of the Mandible. Reed 0. Dingman. 
Plast. & Reconstruct. Surg. 3: 124-146, March, 1948. 


It has been only during the past fifty years that much interest has been shown in the 
surgical correction of prognathic deformities of the mandible. Numerous articles have 
appeared in the medical and dental literature describing various techniques for correction 
of prognathism. Opinions and techniques vary; a small number of these operations are 
performed although a great number of people need such treatment. There is no uniformly 
successful standardized method of surgical treatment for this deformity. 
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Correction of the deformity and repositioning of the teeth may be accomplished 
either by osteotomy or ostectomy. 

Osteotomy is accomplished by transverse division of the ramus of the mandible and 
shifting of the bone backwards, where it is held in position during the course of healing. 
It is simple to execute, avoids the possibility of injury to the inferior alveolar nerve, does 
not entail sacrifice of useful bone, nor does it damage the mandibular arch or teeth. The 
operation can be done without contamination from the oral cavity. The obvious dis- 
advantages to osteotomy are parotid fistula, injury to the facial nerve, and serious hemor- 
rhage from the internal maxillary artery. There may be derangement of the muscles of 
mastication. The possibility of overriding of fragments, nonunion, malunion, and open- 
bite deformities must also be considered very serious disadvantages. It is harder to adjust 
bite irregularities in this method. 

In ostectomy, a previously measured section of bone is removed from the body of the 
mandible. There are numerous advantages to this method. The site of ostectomy is 
extremely accessible, the bone section can be removed without interfering with the inferior 
alveolar nerve or its associated structures, and there is no contamination from the oral 
cavity. The operation does not interfere with the muscles of mastication; fragments can 
be repositioned more accurately and satisfactorily. A dental splint fitted to the mandible 
will often hold the fragments in place after very short periods of intermaxillary fixation. 
The only objections to the procedure are that it necessitates the sacrifice of one or two 
teeth on each side of the mandible, if an edentulous space does not already exist. It also 
necessitates the sacrifice of a section of mandibular bony structure. The fact that ostec- 
tomy offers almost completely uniformly successful results with a minimum of effort and 
only slight possibilities of complications would indicate that this is the method of prefer- 
ence in most cases. 

The author describes his technique of ostectomy which he does in two stages so as 
not to cut the inferior alveolar nerve or compound the wound intraorally. In selecting the 
site of ostectomy and the amount of bone to be removed, the orthodontist should be con- 
sulted. Postoperative care and the results to be expected are discussed. 

The author has also employed a two-stage operative procedure for correction of 
retrusion deformities of the mandible in two cases. The operation is done through the 
body of the mandible and is accomplished in such a way that the inferior alveolar nerve 
and its associated structures are not destroyed. The operation being done through the 
body of the mandible offers the distinct advantage over operations done through the 
ramus of noninterference with the muscles of mastication. 


Operative Correction of Congenital Open Bite. P. Clarkson and W. E. Herbert. Brit. D. 
J. 85: 77, 1948. 


This is the report of a case of congenital open-bite which was considered too gross 
to respond to normal orthodontic methods. The method adopted is a closed operation using 
Kostecka’s seeker and Gigli saw. Section through the body of the mandible is performed. 
Teeth in the line of section are removed six to eight weeks previously to avoid the possi- 
bility of exposing roots in the fracture line. 

After section and manipulation of the anterior fragment, intermaxillary fixation is 
maintained by means of cap splints. In the reported case, a small section of mandible was 
resected in order to obtain the best relationship of the cut ends after manipulation. Inter- 
maxillary fixation was maintained for six weeks. On one side, interfragment splint 
fixation was maintained for nine weeks. On the other side (side from which resection was 
made), fixation between fragments was maintained for seventeen weeks. 

The role of the tongue in congenital open-bite is discussed, and the possibility of 
reduction of its anterior part in order to prevent relapse of the condition after surgical 
correction in young people is suggested. 

General penicillin treatment is instituted to cover the postoperative period, and if 
hematoma persists for more than four to six days, or if infection supervenes, then drain- 
age is indicated. 


Pp, A, T, 
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ASSOCIATED DISEASES 


Die Kieferhéhle als Behandlungsgebiet des Stomatologen. (The Maxillary Sinus as the 
Treatment of the Stomatologist.) J. Koch-Langentreu. Ztschr. f. Stomatol. 45: 
201, 1948. 


The lower wall of the maxillary sinus is, because of its connection with the roots of 

t teeth, most important to the oral surgeon. The sinus is separated from the dental 
ces by an osseous layer, which may be a thick cover of bone, containing a spongiosa, 
merely a thin lamella lining the contour of the tooth apices, from the first premolar 
backwards. In rare cases, the cuspid and lateral incisor may be involved. Compartments 
of the sinus may be found to extend into all parts of the maxillary bone, a fact which is 
important for the radical removal of the sinus membrane. The causes for pathologic 
olvement of the maxillary sinus are mainly infectious diseases such as influenza, scarlet 
fever, diphtheria, and especially rhinitis involving the mucous tissue of the sinus, and 
osteitie processes from dental foci. The pathology of the sinus includes edema of the 
connective tissue of the mucous membrane, edema, hyperemia, and pus in the case of 
empyema, and cellular infiltration into the submucosa and transformation into fibrous 
tissue in the case of chronic empyema. Cysts may form- from obstructed glands in the 
mucosa, and a prolonged pyogenic infection may result in bone necrosis, osteomyelitis, or 
general sepsis. After careful observation of the various symptoms of sinusitis, the possi- 
bility of dental origin must be considered. Any devitalized tooth may be the cause. 
Occipitomental and intraoral x-rays are of great value, and it may be necessary to inject 
a contrast medium into the sinus. Puncture of the sinus through the lateral wall of the 
nose reveals the presence of secretions; nature of the secretions helps to make a differen- 
tial diagnosis between cyst, empyema, and osteomyelitis. The latter is, however, never 
limited to the sinus alone, but always involves the maxillary bone. Osteomyelitis is often 
seen in small children, where the sinus is only just a small space, and obstruction of 
natural drainage is caused very easily by the slightest swelling of the mucous membrane. 
Penicillin therapy has proved very successful in these cases (600,000-800,000 units). Malig- 
nant tumors are easily diagnosed by expansion, fetid secretions, and by biopsy examination. 
The technique of puncture is described by the author, and note made of the dangers 
involved by the procedure. When rinsing the sinus, care must be taken not to insuffiate 
air, which may cause emboli in the pulmonary veins or the central artery of the retina. 
Dental causes for sinus troubles must be eliminated quickly and radically either by ex- 
traction or root resection. If sinus rinsings are not successful, surgical measures are neces- 
sary. The Mikulicz operation from the lateral wall of the nose reduces first the lower 
concha and creates an opening of one-half inch to the sinus. The low situation of the 
opening allows good drainage which a perforation in the membranous part does not give. 
Neither does the method of Kiister satisfy the author, a method consisting of creating a 
facial opening to the sinus from the canine fossa through which parts of the sinus mucosa 
or polypous growths can be removed. The radical operation after Caldwell-Luc provides 
a facial opening through which all sinus mucosa is removed, and a nasal opening to the 
floor of the nose for permanent communication. A pedicle flap of the nasal mucusa is laid 
into the opening as a starting point for the re-epithelization of the sinus. Since the flap 
often obstructs the passage after removal of the gauze tampon, the author often removes 
the mucosa of the lateral nasal wall completely. The sinus is filled with iodoform gauze, 
the end of which is taken out through the nose. The facial opening is closed by suture. 
Openings of the antrum may occur in dentai operations. Suture is indicated for 
simple openings after extraction, where there is no evidence of an infected sinus. Acci- 
dental opening during root resections heal without reaction if unnecessary probing is fore- 
born. Broken root tips, accidentally pushed through the apical bone, may lie (a) in a 
cyst or granuloma, (b) between antral mucosa and bone, and (c) in the sinus cavity. 
Clinieal symptoms and x-rays will reveal the position. Removal of such foreign bodies 
should always be undertaken through the buccal wall of the sinus, since enlarging of the 
alveolar opening almost infallibly results in the formation of a fistula which itself re- 
quires plastic surgery. For dental cysts, the well-known Partsch operation has proved to 
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be most successful. If the cyst is of very large size, and a sinus infection is accompanying 
it, the previously mentioned operation after Caldwell-Luc will be the method of choice. 

Fistulas from an alveolus to the sinus are closed by a flap technique. One must tr) 
to close the opening in two layers, one taken from the mucosa adjacent to the oral openiny 
of the fistula and the other a large pedicle flap taken from the palate and sutured withou: 
traction over the defect. The pedicle flap is cut with the pericsteum and has its neck at 
the palatine velum and includes branches of the palatine artery. 

The borderline of the domain of the dental surgeon and the otolaryngologist is no‘ 
easily drawn, since the etiology of sinus disturbances may lie here or there. Therefore, 
the oral surgeon must be familiar with the rhinologice operative technique, and the rhinolo 
gist must know that during his operations he will get into conflict with dental apices ot 
vital, devitalized, and maybe infected teeth. 

R. H. Borren. 


MISCELLANEOUS 


Plastic Surgery Routine for Surgical House Staffs. James Barrett Brown, L. T. Byars, 
Frank McDowell, and Minot P. Fryer. Plast. & Reconstruct. Surg. 3: 385-406, July, 
1948. 


A very comprehensive surgical routine has been worked up by the authors. The 
material is excellently presented and will certainly be of value to a dentist, whether he 
does or does not have a hospital practice. 

Subjects covered are as follows: 

Preoperative routine. 
Special preoperative shaving and washing. 
Preanesthetic medication. 
Local anesthesia. 
General anesthesia (including Sodium Pentothal). 
Chloroform routine. 
Routine laboratory work. 
Early morning rounds. 
Operating routine. 
Instruments. 
Antiseptics. 
Local anesthetics. 
Quiet operating rooms. 
Postoperative routine. 
Sedatives. 
Dressings. 
Feeding tubes. 
Tracheotomy routine. 
Cancer cases. 
Routine care of free full thickness skin grafts. 
Routine care of thick Ollier-Theirsch or thick split grafts. 
Cartilage transplant cases. 
Routine care of cleft lip and cleft palate patients. 
Nasal operations. 
Hypospadias repairs. 
Postoperative care of flaps. 
Postoperative bleeding. 
Preparation of cotton mechanics’ waste for pressure dressings. 
Feedings. 














Editorial 


The Dental Faculty of the Royal College of Surgeons, England 


NEW milestone was set when the first annual meeting of the Faculty of 

d Dental Surgery of the Royal College of Surgeons of England was held at 
jineoln’s Inn Fields on July 16, 1948. His Majesty the King of England 

ad granted, on May 20, 1947, a supplemental charter to the Royal College 

f Surgeons which included in its terms the powers to establish a Faculty of 

Dental Surgery and grant a Fellowship in Dental Surgery of the College. 

The proposal to grant a higher degree in dentistry had been discussed 
efore this last war, but it was not pursued until the end of the war, when the 
inter-Departmental Committee on Medical Schools suggested that the real 
purpose of the Royal College was in relation to postgraduate qualifications. 
With this in mind and recognizing the importance of postgraduate education 
in dentistry, the Council of the Royal College invited a dental surgeon, who 
was a member of the College, to attend meetings of the Council, thus in a way 
recognizing the autonomy of dentistry. Professor Robert V. Bradlaw, F.D.S., 
M.R.C.S., England, Dean of the Sgutherland Dental School, University of 
Durham, was chosen, and under his leadership the Faculty of Dentistry was 
established and developed by the judicious election of Fellows.* The first 
members, appointed by the Council of the College under the presidency of 
Lord Webb-Johnson, K.C.V.O., C.B.E., D.S.O., T.D., ineluded representatives 
of Dental Education, the Dental Board of the United Kingdom, the Navy, 
Army, and Air Foree Dental Branches, the Ministry of Health, and specialists 
in dental practice, numbering eighteen in all. 

At the annual meeting, Lord Webb-Johnson in replying to Dean Brad- 
law’s address told his audience that the dental profession could now feel that 
it had a spiritual and academic home in the Royal College of Surgeons and that 
they were now heirs to a great inheritance and tradition. Dr. E. W. Fish, 
C.B.E., Chairman of the Dental Board of the United Kingdom, said,+ ‘‘That 
the Royal College should have decided to award their Fellowship with all the 
honour and prestige which attaches to that distinction to dental surgeons who 
are not graduates or diplomates in general medicine—provided that they can 
give evidence of advanced knowledge, . . . may well prove to have far reach- 
ing effects on dental education.’’ 

Postgraduate courses of instruction have been organized with lectures and 
demonstrations both in the basic sciences and in general, oral, and dental 





*G. H. Leatherman, F.D.S., R.C.S. (Eng.), D.M.D. (Harvard), The Faculty of Dental 
Surgery, Royal College of Surgeons of England, The Medical Press, p. 261, Sept. 29, 1948. 


+Quoted from Dr, Leatherman’s article. 
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surgery. These courses are proving very popular and may be attended not 
only by candidates for the Fellowship, but also by others wishing to extend 
their knowledge. In addition, a dental section will be developed and main- 
tained in the library of the college to make available a representative collec- 
tion of modern dental books and periodicals for reference to Fellows, 
Licentiates, and students. 

A number of prominent men from many parts of the world, Australia, 
Belgium, Canada, Ceylon, Egypt, the Malay Federation, New Zealand, South 
Africa, and the United States have been elected to this Fellowship. For 
others who applied, examinations have been held for the ‘‘Primary and Fina! 
Parts of the Fellowship in Dental Surgery.’’ The British Dental Journal 
stated that the Fellowship will provide a qualification which may be expected 
to obtain a high international repute, open to those who want to learn and to 
obtain recognition of their knowledge and skill: a prize bearing the warranty 
of the Royal College of Surgeons of England, which many postgraduate stu- 
dents from other dominions and lands will certainly desire to take home with 
them. 

Thus, by establishing this higher diploma with the title of ‘‘Fellowship 
in Dental Surgery of the Royal College of Surgeons,’’ the F.D.S.R.C.S.(Eng- 
land), our British confreres brought closer the mutual ties and have enlarged 
the common interests of general surgery and dental surgery. By firmly link- 
ing up with the Royal College of Surgeons, it appears that a solid foundation 
has been laid for great progress in the biologic and medical sciences such as 


they apply to our field. 


K. H. T. 





Surgical Anatomy and Physiology 


SOME RELATIONS OF THE LYMPHATIC SYSTEM TO SURGERY 
OF THE MOUTH AND JAWS 


Seymour Zerr, D.M.D., New York, N. Y. 


Introduction 


1T IS evident that casual disregard exists concerning the role played by the 
1 lymphatie system in relation to oral surgery. Some cognizance of this system 
should be realized especially by those who will influence or be influenced by 
ymph and lymphaties. It is, therefore, the purpose of this paper to unfold a 
ew additional reflections of the subject so that a general briefing in an organized 
‘orm may be of some aid. Then, perhaps a deeper appreciation of the impor- 
tanee of the lymphatie system will be attained. 


Physiology of the Lymphatic System 


The lymphatie system consists of a closed system of fine absorptive vessels 
permeating most of the body tissues and ultimately evacuating their contents 
into the venous system. The fundamental function of the lymphatic vessels is 
absorption from the connective tissue spaces of the body, and the role they play 
is of extreme importance in the consideration of body defense against infection 
and of the dissemination of deleterious material from one part of the body to 
another. The contents of the vessels and lymph capillaries are usually filtered 
through one or more series of lymph nodes. The lymph nodes are composed, in 
the main, of masses of entangled lymphocytes forming follicles in a retieulum 
of connective tissue fibrils. There still exists a doubt as to the specifie func- 
tional significance of these aggregations of lymphocytic cells. 


Lymphatics, Blood Proteins, and Osmotic Pressure.—Starling’ showed 
that blood proteins possess a moderate osmotic pressure, and lymphatic fluid 
containing protein is basically a filtrate from the capillaries of the vascular 
system. In addition tg proteins in the capillaries, water and salts add a low 
but somewhat constant property which Starling designated as the colloidal 
osmotic pressure. The colloidal osmotic pressure has become recognized as im- 
portant for water absorption by blood. 

Today it is accepted that the typical blood capillary is not impermeable to 
the blood proteins, but also permits a fractional interchange of these compounds 
even at normal capillary pressures. In addition, it is recognized that the extra- 
capillary blood proteins have the identical influence upon the possible water 
movement as those within the capillaries. They must, therefore, act to reduce 
the poteney of the blood proteins by absorption of water into the circulation. 


Received for publication July 28, 1948. 
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Evidence is available to postulate that the wall of the blood capillary is 
completely permeable to water and blood solutes until molecules the size oi 
serum albumin, for instance, are reached. Although passage through the capil. 
lary wall is possible, capillary pressures equaling the effective osmotic pressur< 
of the plasma proteins are necessary to force such molecules through in an) 
appreciable amount. Drinker? confirmed this by his findings that water and 
compounds of lower molecular size than serum albumin diffuse freely through 
the endothelial wall of the capillary, but when molecules the size of serum 
albumin are involved, a definite capillary pressure or alteration in the capillary 
endothelium is necessary in order to result in their escape from the vessels. In 
final analysis, this means that the greatest normal variables in the tissue fluid 
are the blood proteins, (Fig. 1.) 





CAPILLARY PRESSURE t 25-30mm. He. 
BLOOD PROTEIN 7.0% 
COLLOIDAL OSMOTIC PRESSURE 25-30mm.He 





Fig. 1.—Diagrammatic illustration showing the relations of protein interchange of (1) capil- 
lary blood, (2) tissue fluid, and (3) capillary lymph. (After Starling.) 


In comparing the absorption of a series of substances. Drinker and Yoftey’ 
pointed out that as the molecular size of the substance increases, there is a 
progressive shift from blood to lymph capillary absorption. When a molecular 
size of the dimensions of serum albumin is reached, absorption by blood capil- 
laries practically ceases and the lymphatic route alone is used. Consequently, 
in eases of lymphatic obstruction or stagnation in which the tissues become 
edematous, they then become filled with fluid containing a high proportion of 
protein. 

Clark‘ probed into the subject and found that lymphatic vessels are largely 
concerned with the absorption of colloid material and extravascular protein 
material which is not normally taken up by blood capillaries, suggesting that 
lymphatic endothelium is considerably more permeable than the endothelium 
of blood vessels. The permeability of the lymphatics may rapidly change from 
time to time, for it appears that the permeability is markedly increased by 
mechanical irritation, chemical stimulation, and rise of temperature. He also 
noted that lymph capillaries are concerned with the removal of insoluble particles 
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‘om connective tissue spaces. A common method of absorption of such par- 
culate material is its phagocytosis by extravascular phagocytes, particularly 
acrophages, which gain entrance to the lumen of the vessel by actively pene- 
ating the endothelium with its ingested material. This is by no means the 
ily method of absorption. 


Absorption Powers of Lymph.—The typical lymph capillary is a vessel 
ith unbroken walls, freely permeable to water and to normal blood solutes 
hat have passed through the blood capillary walls and have entered tissue 
uid. Sabin® displayed the integrity of the lymph capillary walls as it is 
resumed to be at the present time. It took some time for acceptance of the 
remise that the early idea of lymph capillaries opening freely into tissues 
as erroneous until shown that they were actually closed vessels capable of 
xchanges through their walls, 

Foreign substances of microscopic dimensions may permeate the tenuous 
valls of lymph eapillaries with the greatest of ease. There is also the con- 
erse of this process which permits return to the tissue spaces of these sub- 
stanees after being ferried in the lymph fluid and lymph capillaries to other 

areas of the body. The interchange usually results from extralymphatie pres- 
sure such as kinetic movement, arterial pulsations, and massage. Depending 
ipon location, the lymph flow to a lymph node may occur when valved 
lymphaties are reached. 

Some of the factors which determine and control the flow of lymph 
appear to be the arterial and capillary blood pressure, gravity, and the previ- 
ously mentioned extralymphatie pressure-inducing forces. Kinetic movement 
and intermittent muscular contraction will compress neighboring lymph eapil- 
laries and propel the lymph in the direction determined by valves in the 
vessels. The other forees also produce lymphatic propulsion in a similar 
fashion. It has often been observed that inactivity of movement, of a limb 
for instance, produces stasis of the lymph, and as soon as movement is resumed 
the lymph flow is again activated. Upon this basis the treatment of acute 
septic wounds favors rest so that the lymphatic drainage from the wound is 
almost entirely arrested and the absorption of toxie material thereby mini- 
mized.® 

Lymphatic Blockage.—The free communication between lymphatie eapil- 
laries is a characteristic which also extends to the capillary trunks. The 
collecting trunks, being somewhat more sizable than the capillaries, are inter- 
connected by short anastomotic branches. Lymphatic blockage at these points 
produces a condition appropriately named lymphedema. There may be numer- 
ous forms of agents which are capable of producing such blockage, the most 
common of which are trauma, physical or chemical agents, and infection or 
inflammation. It is not incorrect to assume that lymph channels are very close 
allies of the blood capillaries and react in a similar manner, though somewhat 
modified. 

Reichert’ first promoted by experimentation the theory of lymph capillary 
regeneration by displaying that an intense regenerative power exists following 
trauma or destruction of local lymphatics by disease. Blockage which had been 
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produced by severing, obstruction by injury or disease to the lymph capillaries 
and trunks, was relieved by rapid regeneration of new lymphatie channels grow- 
ing across a wound or lesion and, once organized, relieving the local lymphedema 
present in approximately eight or nine days. 

The rate of regenerative power and re-establishment of lymphatic flow de- 
pends upon the severity of the trauma and the existing degree of tissue destruc- 
tion by a lesion. The usual variables influencing the healing process also influ- 
ence the regeneration of new lymph channels. 


Some Relations of the Lymphatic System to Surgery 


Lymph in Wound Healing.—Suppose the mucosa of the mouth, which, for 
the sake of simplicity, has been rendered completely aseptic, is cut by a very 
fine and extremely sharp, sterile blade. There is bleeding, but the bleeding 
stops, and the severed edges of the mucosa may be brought into a perfect coapta- 
tion as before the cut. Healing takes place without swelling, without pain, and 
leaves no trace where the cut was made. The lesson this teaches shows that the 
cut, made under complete asepsis and with almost no trauma, did not materially 
disturb the condition of the mucosa. There had been some bleeding, of course, 
but this desisted owing to contraction of the severed capillaries or to plugs of 
fibrin formation. Some erythrocytes, platelets, and a small amount of serum 
were imprisoned in the line of incision when the bleeding ceased and the cut 
edges were brought together. The slight additions of extravascular material 
were probably ridded of in the regular line of duty of the lymphatics, and rapid 
primary healing was easily accomplished in the usual manner. 

Let us go further. Suppose a mutilated, septic wound is produced in the 
mucosa of the mouth with the result that a fairly persistent inflammation exists. 
Some drainage oceurs from the wound. There is yet present in the tissues deep 
to and around the wound an imprisonment of fluid and exudate. Unless this 
exudate is utilized or absorbed in situ it may easily find its way into the lym- 
phatics and reach the nearest lymph nodes, which enlarge and become painful. 
This series of events is quite common. If the course of events is favorable, 
secondary healing occurs slowly and leaves a visible scar as evidence. If the 
course of events becomes unfavorable, certain specific infections may disseminate 
elsewhere, or a suppurative breakdown of the enlarged nodes may result. 

If one ean visualize what has probably been happening, it will enlighten 
the process of lymphatic activity. The septic wound was accompanied by de- 
struction of tissue and by invasion of bacteria possessing the capacity of sustain- 
ing and irritating effect. Hyperemia of the region resulted most likely due to 
an axon reflex conveyed through sensory nerves and resulting in a capillary and 
arteriole vasodilatation. Swelling occurred, irreducible by escape of fluid and 
cellular exudate from the wound surfaces. Also contributing toward the swell- 
ing were the dilated capillaries and highly proteinized tissue fluid, cellular 
detritus, and probably collections of bacteria in the tissue surrounding the lesion. 
A rather feeble clot was formed which further increased the extravascular fluid 
stagnation. The region was moderately lymphedemic where the tissues were 
bathed in a protein-rich fluid, and in fluid ee fragments of traumatized 
or necrotic cells. 





RELATIONS OF LYMPHATIC SYSTEM TO SURGERY OF MOUTH AND JAWS 193 


Soon, capillary blood flow was slowly resumed and oxygen supply feebly 
-established. Fibroblastic proliferation followed, and in time granulation re- 
ited in a visible sear with no swelling about the region. Rapid regeneration 
‘lymphatic drainage was instrumental in aiding the process throughout. 

It is fundamental that lymphatics are adaptable for carrying off excesses 
f bacteria, cells, and proteins. It is believed that local lymphatic blockage in 
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Fig. 2.—Diagrammatic illustration showing the general relationship of drainage from 
the various groups of craniocervical lymph nodes of interest to the oral surgeon. There is 
in interchange in the drainage of some nodal groups by communicating trunks. 
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ig. 3.—General representation of the deep lymphatic drainage of the mouth and its contents 
by diagrammatic presentation. 
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acute stages of surgical inflammation helps in isolating the lesion and protects 
the body from dissemination of the infection. Comparing the aseptic wound 
and its almost absent swelling to the septic wound with its diffuse swelling calls 
to mind the lymphatic process mentioned, however imperfect it may appear to 
be. It is also necessary not to overlook the degree of inflammation and its cycle 
of events which limit spread of infection as well as external drainage as an aid. 


Blood Proteins in Wound Healing.—Earlier in this presentation, the fun- 
damentals of interchange of diffusible proteins from lymph capillaries to tissue 
spaces to blood capillaries and then to cells were briefly described. The reversal 
of this interchange was also included. During the inflammatory process a rapid 
production of tissue fluid from the intensely dilated vessels in the inflamed 
tissue occurred. This fluid contained highly proteinized substances and cellular 
detritus. Lymphatic blockage also occurred, proportionate to the degree of 
inflammation with a direct proportionate relation to the amount of scarring by 
fibrosis. The rate of healing also depended upon the degree of inflammation. 

In the present era, much emphasis is placed on the effect of plasma proteins 
in wound healing. It has become an established procedure to assure the intake 
of sufficient plasma proteins to expedite the healing of wounds. Clark® and 
Harvey and Howes’ have previously found that slow healing of wounds occurred 
when plasma protein was low. At present, much research is being carried on 
concerning nutrition and its effect on wound healing. The present opinions all 
seem to point to the fact that a hypoproteinemia may disrupt wound healing. 
Dehydration, if marked, also tends to have an adverse effect upon prompt wound 
healing. 

A logical approach to the treatment of severely infected wounds would be 
maintenance of a proper blood protein level. Amino acids have come to the 
foreground in the present day as the most suitable for such maintenance. In 
order for normal interchanges between lymph and blood capillaries and their 
part in maintenance of the wounded area in receiving sufficient plasma proteins 
for undelayed healing to take place, there must be freedom of circulation. Stag- 
nation of lymph and blood supply retards the healing by a desistanee of protein 
level interchange. Movement of the area facilitates circulation; however, it is 
an undesirable policy to promote lymph flow in order to readjust the situation 
toward a more normal level. Movement in acute stages of inflammation increases 
the tension already present and produces more discomfort. Movement also in- 
ereases blood capillary pressure and thus increases the production of exudate and 
furthering the lymph blockage. A vicious cycle may be set in motion. 

Movement or activity may be attempted following subsidence of the acute 
condition. It is after this stage that the process of healing usually becomes 
inaugurated. The reorganized lymph channels may again function by removing 
the exudate, and soon maintain a normal plasma protein level. 

It has been suggested, and rightly so, that the lymphatic system plays an 
important role in maintaining the blood plasma level and aiding the process of 
wound healing. The surgeon’s aim should be toward wound management and 
healing, by keeping the environment of the tissue cells as normal as possible. To 
this end, he must strive to be patient, gentle, and very thorough. He must 
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derstand the tissue upon which he operates or treats. He must be cognizant 
‘the fact that traumatized tissue which has had its vaseular and lymph supply 
peded may become necrotie and result in further exudate much beyond that 
mal to the tissues. Healthy, viable tissue should rest against healthy, viable 
ssue when closing a wound. 


Lymphatics in Surgical Shock.—Mann” showed in his experiments on 
zs that the lymph flow first increased and then was followed by a decrease in 
ock. MeCarrel and Drinker"! went even further in their experiments. They 
roduced histamine shock in dogs and found that the cervical lymph flow in- 
eased markedly as the arterial pressure fell. During this drop in blood pres- 
ire, the percentage of protein in the lymph and the amount of protein per cubic 
illimeter of lymph inereased. The significance of these experiments shows that 
uring histamine shock the tissues become bathed in a highly proteinized fluid 

which cannot return to the blood stream except through the lymphaties. 

The usual quiescence which accompanies shock produces a rather negligible 
novement of lymph and therefore of tissue fluid. Furthermore, the increase in 
extravascular protein in the tissue fluid must result in preventing water ab- 
sorption into blood capillaries, and therefore acts to the detriment of the patient 
in shock. It is easily understood how a vicious cycle may be set in motion. 


Anatomy of the Lymphatics of the Mouth and Jaws 
The Lymph and Its Cells.—The fluid basis of lymph is a plasma very simi- 


lar to blood plasma, containing similar salts and proteins. 

The cellular content of lymph consists almost entirely of lymphocytes. The 
lymphoeytie content of the blood normally remains fairly constant, except for 
certain hourly fluctuations, ‘and does not remain in the blood stream for more 
than about twelve hours. As to the fate of the lymphocytes, it was generally 
believed that a continuous circulation of these cells occurred, and that they 
passed from blood capillaries into tissue spaces to be taken up once more by the 
lvmphatie vessels. Evidence has been presented by Yoffey and Drinker’? which 
demonstrated that such cireulation is rather insignificant. They have concluded 
that out of every thirty lymphocytes entering the blood by way of the lymph 
stream, only one circulates back from the blood vessels. The other twenty-nine 
are newly formed lymphocytes produced by the proliferative activity of the 
germinal centers of the lympl nodes. Their observations were performed by 
counting the cells in lymphatic vessels entering and leaving lymph nodes. To 
preserve a balance of lymphocytic ratio in the blood stream, a moot question 
still exists as to the destruction of excess lymphocytes. Speculation concerning 
their fate has suggested a possibility of metaplastic conversion of lymphocytes 
into certain types of leucocytiec cells; however, evidence favoring this theory is 
very inadequate. 

Schaeffer*® gave an excellent account of the anatomy of the lymph nodes 
and lymph vessels from a gross anatomical viewpoint. He described the super- 
ficial and deep structures with much simplicity, of which the following is a con- 
lensed study. 
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The Superficial Lymph Nodes of the Mouth and Jaws.—There are ten to 
sixteen parotid nodes, and they drain a considerable area. The deep nodes 
receive vessels from the parotid gland. The superficial nodes receive vessels 
from the adjacent surface of the external ear, external auditory meatus, the skin 
of the temporal and frontal regions, and the eyelids and nose. 

The submaxillary nodes consist of a chain of three to six nodes which are 
upon the submaxillary salivary gland along the inferior border of the mandible. 
The largest node of the group is near the point where the mandible is traversed 
by the external maxillary artery. The submaxillary nodes together with the next 
group of nodes drain a considerable and complex area including skin and mucous 
membrane. They receive lymph vessels from the nose, cheek, upper lip, lateral 
part of the lower lip, those from the gingiva and teeth, and from the anterior 
third of the iateral parts of the tongue. The vessels from the nodes empty into 
the superficial cervical chain and into the deep cervical chain. 

The facial nodes are grouped in two sets: (1) a buccinator set, and (2) a 
supramaxillary set. The latter consists of one to thirteen nodes resting upon the 
mandible near the point where the mandible is traversed by the external maxil- 
lary artery. These two sets receive vessels from the outer surface of the nose, 
the lips, eyelids, cheek, temporal part of the face, mucosa of the mouth, the 
maxillary teeth, the gingiva, tonsils, and parotid gland. Vessels from the nodes 
pass to the submaxillary and parotid nodes. 

The submental nodes are usually only two in number and lie in the triangle 
bounded by the anterior bellies of the two digastrie muscles and the hyoid bone. 
The nodes are usually very close to the midline. They drain the skin of the chin, 
skin and mucous membrane of the central part of the lower lip and jaw, the 
floor of the mouth, and the tip of the tongue. The vessels from the nodes pass 
either to the submaxillary nodes or to the cervical chain. 


The Superficial Lymph Vessels of the Mouth and Jaws.—The vessels of 
the skin and mucous membrane of the upper lip, of which there are about four 
on each side, pass to the submaxillary nodes. The vessels of the angle of the 
lower lip pass to the submaxillary nodes, while those at the central portion of 
the lip pass to the submental nodes.. There are approximately two to three 
submucous vessels and two to four subcutaneous vessels on either side. The 
collecting trunks passing to the submaxillary nodes do not anastomose. The 
same is true of the submucous vessels of the lower lip. The subcutaneous ves- 
sels passing to the submental nodes anastomose freely, a significant point in 
extension of malignancy of the lower lip. 


The Deep Lymph Nodes of the Mouth and Jaws.—The deep cervical chain 
receives vessels from all the superficial nodes. Comprising this chain are from 
fifteen to thirty nodes. The superior deep cervical nodes are the most impor- 
tant for receiving vessels of the superficial nodes of the mouth and jaws. 

The superior deep cervical nodes extend from the tip of the level of the 
omohyoid muscle as it crosses the common carotid artery. Two sets constitute 
this group: a dorsal set and a ventral set. The latter lie along the interna! 
jugular vein. They drain the mouth and jaws as well as the deeper structures. 
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The Deep Lymph Vessels of the Mouth and Jaws.—The lymphatics of the 
ngue are divided into four groups: (1) the apical vessels, usually four in 
umber, two on each side. One pair communicates with the median submental 
de while the other pair communicates with the deep cervical chain; (2) the 
arginal vessels are eight to twelve in number, and all pass to the superior 
eep cervical nodes; (3) the basal vessels are seven to eight in number. They 
rain the base of the tongue and terminate in the superior deep cervical nodes ; 
nd (4) the central or medial vessels from the central portion of the tongue 
n its ventral surface lie upon the mylohyoid muscle and terminate in the 
iperior cervieal group. Marked anastomotic vessels cross the midline of the 
ngue. 

The palatal lymphatics communicate with the deep cervical chain. From 
he hard palate, trunks of lymph vessels pass in the submucosa as far as the 
ast molar and then course in front of the anterior pillar of the fauces to termi- 

nate in the superior cervical nodes beneath the digastrie muscle. The soft 
alate vessels terminate in the superior cervical group and some in the retro- 
pharyngeal nodes. 


The Lymph Vessels of the Gingiva and Teeth.—Schweitzer™ traced the 
lymphaties of the gingiva and teeth and found that they pass to the submaxillary 
nodes. The collecting vessels arise from plexuses on the inner side of the gingiva 
and course between the teeth to reach a common semicircular collecting vessel on 
the outer surface. The pulp of the teeth also contains lymphaties, and in the 
maxilla emerges through the infraorbital foramen to pass primarily to the pos- 
terior submaxillary nodes, with the exceptional drainage to the anterior sub- 
maxillary and parotid nodes. In the mandible the teeth are drained by ves- 
sels which pass along the mandibular canal to terminate primarily in the middle 
submaxillary nodes with an occasional passage to the anterior or posterior nodes 
of this group. 


Diseases of the Lymphatics Relative to Oral Examination 


The lymph nodes are diagnostically important because they permit palpa- 
tion when certain diseases are present. The slow passage of lymph through 
the nodes favors accumulations of various substances, particularly toxins, 
haeteria, and cellular elements. Such substances may involve the nodes and 
cause swelling, thereby warranting digital palpation. The source or route of 
involvement may ofttimes be determined from the afferent or efferent lymphatic 
vessels passing to and from the nodes. This affords a better insight as to the 
primary source and accords a more definite idea of the existing severity. 


Palpation of the Lymph Nodes.—There are various methods of digital 
palpation of the lymph nodes, each based upon the individual examiner. The 
basis of digital examination favors bimanual palpation using the fingertips of 
the second to the fifth fingers. The examiner should compare the same nodes on 
one side with those on the opposite and determine if the condition is unilateral 
or bilateral. By careful intermittent digital pressure, the consistency and degree 
of sensitivity of the nodes may be noted. The entire group of head and neck 
nodes may be examined to determine the extension of a condition. Correlating 
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visual and subjective examination with bimanual palpation of the lymph nodes 
will render a more accurate and comprehensive understanding of the condition 
at hand. 

Some Frequent Causes of Lymph Node Enlargement of the Head and 
Neck.— Acute infections of the teeth, tissues about the teeth, or in the bone sur- 
rounding the teeth appear to be the most common cause of nodal enlargement. 
Children and young adults display the greatest frequency of nodal enlargement 
from these sources probably because they possess more teeth with greater evi- 
dence of dental infection than older adults. The enlargement is usually uni- 
lateral with some moderate edema or lymphatic blockage which may exaggerate 
the condition. The nodes are usually quite painful when palpated, and if the 
original source of infection is not eliminated, the nodes may break down by 
suppuration. If the condition is chronic, the symptoms are moderate as com- 
pared to the acute stage. 

Syphilis of the mouth is usually observed in young adults with the degree of 
nodal involvement depending usually upon the stage of infection. The extent of 
enlargement may be regional or it may be unilateral in the early stages, and as 
progression occurs a generalized regional enlargement may result. The lymph 
nodes are not painful upon palpation, but may exhibit some moderate tenderness 
and feel hard, firm, and discrete. There is little likelihood for the nodes to break 
down from syphilis of the mouth. 

Acute infection of the pharynx and tonsils usually exhibits extensive bilat- 
eral or unilateral enlargement of nodes in the same age group as for acute dental 
infections, and may be overshadowed by a dental infection. The nodes are very 
painful, but more firm and discrete than in dental infection. The tendency for 
the nodes to break down by suppuration is very rare. 

Malignancies of the mouth, tongue, and lips are becoming less overlooked 
thanks to careful examinations by the alert diagnosticians. The preponderance 
of eases are in the fourth decade of life and beyond. The nodal enlargement is 
variable and often absent except in latent stages. There may be secondary in- 
feetion present which will mask the identification of existing nodal enlargement. 
Malignancies of the mouth region may exhibit indurated nodes with a stony 
hardness and sometimes firm, discrete nodal enlargement. Oceasionally the 
nodes may break down and become secondarily infected. 

Tuberculosis of the mouth may be found among young children and young 
adults. Bilateral involvement of the submaxillary nodes and the deep cervical 
nodes is common in these patients. At first the nodes are discrete when felt and 
are sometimes felt as a mass. They are painless and may break down to produce 
small fistulae. 

The lymphoblastomas, including Hodgkin’s disease and the leucemias, may 
reveal large, painless nodes. They are firm, discrete, and do not break down. 
The enlargements may be unilateral or bilateral. 

Lymphosarcoma can appear in almost any age group from 20 years to 40 
years most often. The nodal enlargement is quite extensive and bilateral in 
severe cases. The nodes feel firm and often massed. 
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Some Disturbances of the Lymph Capillaries.—Lymphangioma of the lips, 

que, or inner cheeks is very similar to hemangioma except that the malformed 
n -oplastie vessels and spaces are filled with lymph and are derived from pro- 
|; erative lymph eapillaries. Lymphangioma is much rarer than hemangioma. 

appears in early life usually and is limited, but should it enlarge, much de- 

mity may result, particularly to the lips and tongue. Lymphangioma is com- 
prised of more or less independent lymph capillaries which do not communicate 
th the adjacent lymphaties. It appears as elevated vesicular or warty growths, 
lowish-white in color, and if some blood has exuded into the contents it may 
pear pinkish. Sometimes an overwhelming interlacing of blood capillaries is 
esent and produces a hemalymphangioma. 

Elephantiasis of the tongue or lip may be sometimes carelessly mistaken for 
mphangioma. The former appears different from the latter by the absence of 
lymph vesicles and the warty appearance. Elephantiasis of the tongue or lips 
is rare, and is usually produced by some long-standing infective blockage of the 
lymph flow. It is basically a persistent lymphatie stagnation with an edematous 
appearance. 

Lymphedema of the tongue or lips is very similar to elephantiasis but is 
not itself a separate entity disease. It is a general condition of an area which 
is swollen and is induced by lymphatic blockage or lymph exudate in tissue 
spaces, and clinically may appear very much like a transient elephantiasis. 
Lymphedema is much more common than elephantiasis, and if the cause of the 
lymphedema is removed, it disappears very rapidly. 


Conclusion 


Since the dentist and the oral surgeon are so often treating inflammatory 
conditions and operating on tissues richly supplied by the lymphatics, a greater 
appreciation of the functions of the lymphatie system should be acquired. Fur- 
ther study of the role played by the lymphaties in surgery of the mouth and 
jaws should not be neglected. In the past and present, disregard of this system 
has often led to empirical therapeutics, thereby minimizing the efficacy of ade- 
quate treatment. 


Summary 


1. Some important relations of the lymphatic system to surgery of the 
mouth and jaws are presented in a brief, organized form. 

2. Lymphatic vessels are largely concerned with the absorption of insoluble 
interstitial particles by phagocytosis, colloid material, and extravascular protein 
material which is not normally taken up by blood capillaries. 

3. The walls of lymph eapillaries are permeable to foreign substances of 
microscopic dimensions, 

4. Some factors determining and controlling the flow of lymph appear to be 
arterial and capillary blood pressure, gravity, kinetie movement, and inter- 
mittent massage. 

5. Blockage of lymphatie vessels produces a condition known as lymph- 
edema; blockage may be produced by trauma, physical or chemical agents, in- 
‘eetions, and inflammation. 
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6. Lymph vessels have a high degree of regenerative power. 

7. It is believed that local lymphatic blockage as produced in acute surgical 
inflammation helps in isolating the lesion and protects the body from dissemi- 
nation of the infection. 

8. It has been suggested that the lymphatie system plays an important role 
in maintaining the blood plasma level and aids in the process of rapid wound 
healing by reinforcement of plasma proteins which is necessary for the repara- 


tive process. 

9. The cellular content of lymph consists almost entirely of lymphocytes, 
and the lymphocytic content of the blood normally remains constant except for 
certain hourly fluctuations but does not remain in the blood stream for more 


than about twelve hours. 
10. The anatomy of the deep and superficial lymphatic system is presented 


as related to the mouth and jaws. 
11. Some common oral surgical causes of lymph node enlargement are pre- 


sented with a view toward differential diagnosis of other camouflaging diseases. 
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Pharmacology and Therapeutics 


SOME BY-EFFECTS OF PROCAINE 


J. Urt, M.D.,* anp P. Apter, M.D.,** Desprecen, HuNGaRY 


P ROCAINE is the most frequently used local anesthetic ; its mode of action is, 
nevertheless, not yet clarified definitely. Being aimed to add to the solution 
this problem, pharmacological effects of disintegrated (discolored) procaine 
lutions were examined by us.‘ Of our results in this connection one deserves 
being mentioned: discolored procaine solutions have a decreased capacity to 
roduce anesthesia, and in addition their toxicity becomes increased. For this 
ason the use of discolored procaine solutions (yellowish tint) is objectionable. 
In order to avoid mistakes, uncolored glass should be used for the ampoules made 
to contain preparations of procaine for the trade. 

In these examinations, for comparison’s sake, freshly prepared procaine 
solution was injected intravenously into our experimental animals. In these 
experiments we observed some effects not reported elsewhere in the literature. 
These seem to us worthy of publication. 

Experiments were carried out on cats of 2-3 kilogram weight, under nar- 
cosis by means of chloralose (0.10 g./kg.), with artificial respiration. Blood 
pressure in the carotid artery was directly measured by a mercury manometer, 
and intestinal movements were registrated by the balloon method. In some ani- 
mals epinephrectomy, in others decapitation, using Elliot’s method, was carried 
out. Drugs to be examined were injected intravenously. Dosage of procaine was 
lower than the minimal toxie one to the respiratory and vasomotor center, accord- 
ing to data of Schmutziger and Wolfner.*? The maximal dosage applied amounted 
to 0.5 ml. of a 4 per cent solution, but in most instances 0.5 ml. of a 2 per cent 
solution was used, containing 20 respectively 10 mg. per cent procaine. This 
dosage is surely atoxie since by procaine-esterase 30 mg. are decomposed® in the 
living organism within five minutes. Between repeated injections there was a 
pause of minimally ten minutes in our experiments. In order to procure chang- 
ing conditions suprarenin (0.5-5.0 y), acetylcholine (0.05-10.0 y), and atropine 
sulfate (10 mg./kg.) were given. All drugs were dissolved in, and diluted by 
isotonie salt solution. 

We were surprised to find that if procaine is injected just before the injec- 
tion of suprarenin, the suprarenin causes a more marked rise in blood pressure 
than if given without preinjecting procaine. It seems that by procaine, the 
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suprarenin effects become sensitized. This is in an apparent contradiction to 
even modern textbooks of pharmacology; for this reason experiments were re- 
peatedly carried out on ten cats. First of all, normal reactions to suprarenin 
were checked; then an equal dose of suprarenin was given after injecting pro- 
caine previously. In all experiments a marked rise of the blood pressure oc- 
eurred. In Fig. 1, a the rise of the blood pressure caused by 0.5 y suprarenin 
is shown. It amounts to 25 mm. But if this epinephrine dosage is given after 
a previous injection of 10 mg. procaine, the rise of the blood pressure amounts 
to 35 mm. as shown in Fig. 1, b. In order to obtain this effect, suprarenin has 
to be injected while the blood pressure lowering effect of the procaine is present. 
By increasing the dosage of procaine and/or epinephrine, the afore described 
effect becomes more marked. Injection of 20 mg. procaine causes not only a 
more marked rise of the blood pressure but is also maintaining this higher level 
for a longer time. The sensitization to suprarenin by procaine is to be seen in 
animals after atropine premedication, after decapitation, and after epinephrec- 
tomy. Atropine premedication decreases the sensitizing effect, while after epi- 
nephrectomy the effect is considerably more marked. In the blood pressure 
curve the maximum increase is maintained for some time in most animals. 

By these experiments it is proved that procaine, similarly to some other 
drugs and biologie agents such as cocaine, calcium ions, glycerophosphate, 
lecithin, albumin, peptones, some amino acids, thyroxin, and under certain con- 
ditions even acetylcholines is capable of sensitizing the organism to suprarenin 
effects. This contradicts some statements in the literature which deny the sen- 
sitizing of adrinergic effectors by procaine being different from cocaine.® * * 
Contradictory results were obtained in experimentation with isolated organs, 
which is regarded to be an unsuitable method of studying procaine effects. Some 
ideas may be gained by increasing the suprarenin effects with procaine.* * 7° 
The findings which confirm the results of Sendrail and collaborators," of Moller 
and Stefansson,?? of Macgregor,* who have demonstrated a greater rise of the 
blood sugar by injecting 20 mg. procaine before the suprarenin, seemed not suffi- 
cient to stress emphatically that procaine is capable of increasing the suscepti- 
bility of adrinergic cells, whereby reactions to suprarenin become more marked. 

According to our experiments and contrary to former belief, it is to be 
stressed that effectors are sensitized to suprarenin by procaine. 

A second observation worth mentioning is the irritative action of procaine 
upon intestinal movements,’ which is more marked than the action obtained 
with acetylcholine. In Fig. 2 the action of 10 mg. procaine is shown to effect an 
inereased tonicity and a stormy peristalsis. In the same animal 0.05 y acetyl- 
choline had hardly any effect. Procaine action upon the intestines is most 
marked in combination with a longer-lasting lowering of the blood pressure by 
the drug. The procaine effect on the intestines is present also in animals after 
premedication with atropine. After administration of a high atropine dosage 
(10 mg./kg.), acetyleholine is not capable of causing intestinal movement if 
given in therapeutic dosage ; it causes slight movements in extremely high dosage 
only (10 y). In the same animals, 10 mg. procaine caused an increased tonicity 
of the intestines, and 20 mg. procaine caused peristalsis to start again (Fig. 3, 
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a, b, and c). While acetylcholine has no influence on therapeutic dosage upon 


intestines paralyzed by atropine sulfate, procaine causes an increase of thi 
tonicity and allows peristalsis to start if given in a nontoxie dosage to eats. 


Fig. 2.—Blood pressure and intestinal motility curves, lower and upper curve respectively, after 
application of acetylcholine, and after procaine. 


This observation may have some practical importance. The intestinal by- 
effects of procaine were present if intravenous injections were made uninten- 
tionally. Care should be taken about this by-effect if procaine is administered 
intentionally by the intravenous method to cause analgesia or to stop cardiac 
arrhythmia. Furthermore, the eventual therapeutic use of procaine to check 
intestinal paralysis has also to be taken into consideration. This possible use of 
procaine is supported by experimental observations of Goinard’®: when inject- 
ing a sublethal procaine dose to dogs, among other symptoms, intensive defeca- 
tion takes place. It might be possible to produce, by some structural change of 
procaine molecules, a new chemical compound, perhaps with diminished anes- 
thetic quality but with an increased activity upon intestinal movements. 
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We observed, furthermore, that if procaine was administered after applica- 
of suprarenin, it did not cause—contrary to the usual reaction—a lowering 
0: blood pressure, but had either no effect whatever upon it or caused a slight 
I Twenty mg. procaine injected during the duration of the action of 0.5 y 
su prarenin caused further rise of blood pressure while in se it caused a drop 
g. 4). Similar effects were observed in dogs by Wiemann.’® This effect may 
bh called ‘‘imitation effect.’ If administered after constant dosages of supra- 
1 iin, the effect is proportional to the procaine dosage; it is only to be observed 
ii procaine is administered while suprarenin effects are present. The most 
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Fig. 3.—Intestinal motility, upper curve, and blood pressure, lower curve, after atropine premed- 
ition. a, Action of acetylcholine; b, action of 10 mg. procaine; c, action of 20 mg. procaine. 


marked procaine effect is to be observed if the drug is given when suprarenin 
effects begin to fade away. After suprarenin effects have subsided, procaine 
eauses a slight decrease of the blood pressure again. The imitation effect is best 
seen in eats during spring; from this fact we conclude that the state of the 
autonomous nervous system has a considerable influence upon it. Besides supra- 
renin, procaine imitates acetylcholine too, though not so regularly. If given 
after previous acetylcholine applicaticn, in several animals, but not in all, pro- 
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vaine causes a deeper drop of the blood pressure than if given in se. Afte 
atropine premedication the imitation effect is less marked but present. 

The observation on the imitation effect of procaine aids us in understanding 
the phenomenon of why after administration of procaine in some patients heart 
palpitation, pulse acceleration, trembling, blushing, sweating, and in others 
bradyeardia, lowering of blood pressure, pallor, and collapse occur. This phe- 
nomenon may be partly explained by the observation that procaine imitates the 
effect upon blood pressure of that biologie or therapeutic agent during whose 


Fig. 4.—Imitation effect, If given after suprarenin, procaine causes instead of fall of 
blood pressure a slight rise. Upper curve: intestinal movements which are apparently stimu- 


lated by procaine. 


action it is resorbed. What by-effect of procaine becomes manifest depends on 
the state of the autonomous nervous system of the patient, whether he is in a 
sympathicotonic or in a parasympathicotonic state at the time when procaine is 
resorbed and acts. This explanation seems supported by the fact that these ill 
by-effects are observed mainly in vegetatively stigmatized persons, by-effect 
which may be responsible for the ill effects not rarely met with in dental practice. 








SOME BY-EFFECTS OF PROCAINE 


Summary 

Experiments carried out in eats, narcotized by chloralose, under artificial 
iration, registrating blood pressure and intestinal movements, while adminis- 
ig nontoxie procaine dosages intravenously under different conditions are 
srted. Procaine causes sensitization of the effector organs to suprarenin, 
ilarly to cocaine and to some other agents. This sensitizing effect of procaine 
it present in isolated organs. 

Besides lowering the blood pressure slightly, procaine increases intestinal 
‘ility in a considerable degree. Relatively slight procaine dosage causes 
istalsis to start after paralyzing intestinal movements by atropine. This 
et of procaine may have therapeutic usefulness. 

Proecaine imitates, or exceptionally lengthens, the effect of suprarenin or 
tvleholine given previously. This imitation effect is proportional to the pro- 
ie dosage used. By this imitation effect individual variations of ill effects 
er procaine injections which occur in dental practice are explained. 
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Oral Roentgenology 


PLACEMENT, ADAPTATION, AND RETENTION OF PERIAPICAL 
FILMS IN THE LOWER JAW 


MarruHew Lozirr, B.S.,* New York, N. Y. 


S HAS already been stated in my previous paper which appeared in the 
A January issue of the JourRNAL, displaying the area under examination on 
the roentgenogram symmetrically, clearly, with minimum distortion and in its 
entirety depends a good deal upon the proper placement, adaptation, and reten- 
tion of the periapical film packet. 


Technique for Molars and Premolars 


To obtain more satisfactory results it is suggested that the following tech- 
nique be employed routinely and in consecutive order in examination of lower 
molars and premolars in adult patients : 


1. Use a regular-sized, 114 inch by 114 inch, periapical film packet. 

2. Gently bend or relieve (never break) the lower mesial and distal corners 
of the film packet, which is held with its longer dimension horizontal. 

3. Prepare the patient’s index finger of the opposite hand of the side to 
be examined, the left index if the tooth to be examined is on the right side, and 
vice versa. The remaining fingers of the hand are closed against the palm. 
Preparation of the patient’s index finger is carried out by first grasping and 
extending it and then, unless the patient’s hands were washed just before the 
examination, wiping it off with a slightly moistened towel or paper tissue, since 
it is the operator’s intention to place this finger into the patient’s mouth. In 
addition, the patient’s attention is thus also centered on this particular finger, 
which is soon to be employed for retention of the film packet. This method of 
approach will do away with needless fumbling and annoyance resulting from 
hurried readying of the finger at the moment when time is an important factor, 
especially when the patient happens to be a gagger. Incidentally, in addition 
to the preparation of the index finger, the patient’s hand should also be freed 
of any object that he may happen to hold at that time (Fig. 1). 

4. Always stand facing the patient. For the right side of the mouth, place 
your right index finger well under the right side of the patient’s tongue. This 
is done in order to displace and shift the tongue to the opposite side of the 
mouth. Adequate displacement of the tongue will furnish the necessary room 
for the film packet, which is to be inserted partly under it. Your left index 
finger is used in a similar manner for the left side of the mouth. 

5. With the tips of your thumb and index finger of your other hand, grasp 
the film packet at the center of its upper edge (Fig. 2). Ask the patient to 
open his mouth as widely as possible. Carry the film packet into the mouth in 
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PATIENT 


J. 4asetf 


OPERATOR 


Fig. 1.—To avoid needless fumbling after the film packet is positioned in the lower 
jaw, the patient’s hand and index finger (one of the opposite side of the area to be examined) 
are to be prepared before the film packet is carried into the mouth. The preparation con- 
sists of freeing the patient’s hand of any object (such as handkerchief or tissue), wiping 
the index finger with a moistened towel or tissue, grasping and extending the finger, and, 
finally, closing the rest of the fingers against the palm. 








\\\) 
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Fig. 2.—When examining a lower molar or premolar region, the film packet is held 
with its longer dimension horizontal. Both lower corners of the packet are relieved; the 
film packet is carried into the mouth in a slanting position with its lower edge toward the 
base of the tongue. 
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a decidedly slanting position, with its lower edge toward the base of the tongue 
into the space now provided under it. For molars, center the film packet at 
the tooth to be radiographed (Fig. 3). 

6. With the nail of your index finger resting over the edge of the film 
packet, depress the film slowly and gradually until the tip or ball of this finger 
is in contact with the occlusal surfaces of the teeth (Fig. 4). If the film packet 
is carried into the mouth in a slanting position and placed well under the base 
of the properly displaced tongue, very little discomfort will ordinarily be experi- 
enced by the patient, even if the mouth is shallow, the muscles of the floor of 
the mouth prominent, and the tissues sensitive. Occasionally, when some diffi- 
culty is being experienced in positioning the film packet, asking the patient to 
swallow, relax his tongue, or permit the film to ‘‘sink down into the mouth”’ 
will greatly facilitate matters. Whenever some anxiety is being expressed by 
the apprehensive patient during the positioning of the film packet, he should 
be promptly reassured. Further adaptation of the film packet for examination 
of molars is rarely necessary when the film packet is positioned exactly as 
described. 

7. Steadily retaining the positioned film packet with the aid of your index 
fingernail resting over the edge of the film packet and the tip or ball of the 
finger over the occlusal surfaces of the teeth, with your free hand lead the 
patient’s previously prepared index finger into the space created under the 
tongue (Fig. 5). Position the finger over the center of the film packet, slightly 
below the neck of the tooth to be examined (Fig. 6). In examining the molars, 
the patient’s elbow of the same hand should be well elevated, with the palm of 
the hand facing you. However, whenever the patient is stout, his arms short, 
and his fingers stubby, some difficulty may be experienced in adequately raising 
the elbow. When this happens to be the ease, the film should be retained with 
the elbow in a downward position. 

In examining the premolars, the lower mesial corner of the film packet 
should be relieved considerably. The patient’s elbow is best directed here close 
to his body. The middle, ring, and the little finger of the employed hand are 
placed together, but in such a manner as not to obstruct the operator’s vision, 
while the thumb is positioned under the chin and in contact with it. 

8. Before relinquishing your index finger from the edge of the film packet, 
the patient is asked to compress the packet and to refrain from shifting his 
tongue or swallowing, actions which tend to lift the film packet from the floor 
of the mouth (Fig. 7). 

9. Observe the upper margin of the film packet. In examination of molars, 
the free border of the packet should be about one-sixth inch above the occlusal 
surfaces of the teeth and closely parallel with them. 

In examination of the premolars, the free border of the film packet should 
not be positioned parallel with the occlusal surfaces of the teeth. Instead, its 
mesial half should be practically on the level with the incisal surfaces of the 
adjoining lateral incisor and canine, but, as it extends distally, it should be 
aligned considerably above the occlusal surfaces of the premolars and molars. 
Only this arrangement will result in a symmetrical free film border on the 
roentgenogram. 
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Fig. 3.—When the film packet is carried in a slanting position with its lower edge 
toward the base of the tongue into the space provided by the operator’s index finger of his 
other hand, little difficulty will be experienced in properly and painlessly positioning the film 
packet. 


Fig. 4.—In examination of lower molars and premolars, the film packet is in its prope 
final position when the tip or ball of the operator’s index finger is in contact with the 
oe ee of the tooth to be examined, while its nail rests against the edge of the 
film packet 
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Fig. 5.—More expedient and accurate retention of the film packet will be obtained 
when the operator himself leads the patient’s “prepared” finger into the mouth and places 
it over the film packet. (Illustration indicates the patient’s elbow well raised for positioning 
the index finger in the lower molar region.) 


Fig. 6.—Not until the patient’s index finger is properly positioned over the film packet 
— the operator’s index nail be released from its position over the edge of the film packet 
order. 
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If it is observed that the free margin of the film packet is not aligned exactly 
lesired, its realignment can be readily carried out with the aid of a small 
ostat (Figs. 8 and 9). 

10. After the film packet is properly positioned, adopted, and retained, the 
ent is asked to close gently on his film-supporting finger. In connection with 
request, it becomes frequently necessary to free the patient’s lip, sometimes 
‘ht between the teeth, unless better observation is being obtained with the 
emaining between the teeth. Closing on the film-supporting finger is always 
isable, since it will invariably add to the stability of the patient’s hand, as 

as to considerable suppression of encountered gagging. It is because of 

that the patient’s artificial denture, one not in the jaw to be examined, 
ild, whenever available, be retained in the mouth during examination. 


Fig. 7.—Only after the patient’s finger is securely in position over the film packet should the 
operator’s finger be removed from the mouth. 


Not infrequently, whenever the mental foramen is found not being ade- 
quately displayed on the roentgenogram, with the film packet positioned in the 
preseribed manner, positioning the packet with its entire free border slightly 
below the oeclusal surface of the teeth will result in portraying this structure 
with maximum clarity. 


During examination of the premolar region, difficulty may sometimes be 
encountered in closely approaching the tip of the x-ray cone to the patient’s 
cheek because of the head of the apparatus interfering with his shoulder. To 
overcome this occurrence, the patient’s arm and shoulder on the side of the 
apparatus should be adequately lowered and the patient’s head turned toward 
the opposite direction, whenever this interference is anticipated and before the 
film packet is carried into the mouth. 
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Figs. 8 and 9.—Whenever the free border of the film packet is not aligned parallel 
with the occlusal surfaces of the teeth, after it was positioned and is being retained by the 
patient, it can be readily realigned with the aid of a small hemostat. This realignment 
should be carried out without the patient relinquishing his retention of the film packet. 
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Fig. 11. 

Fig. 10.—For examination of the lower incisors, the film packet is held, with its longer 

dimension vertical, by its upper edge with the tips of the operator’s index finger and thumb. 
Both of its lower corners should be amply relieved. 

Fig. 11.—For examination of the lower canines, the smaller-sized periapical film prefera- 

bly should be used. The film packet is held with its longer dimension vertical ; 


the entire 
mesial side and both of its lower corners should be adequately relieved. (The illustration 
indicates the film packet prepared for positioning on the right side of the mandible.) 
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Fig. 12.—When the film packet is being positioned for examination of the lower in- 
cisors, the patient’s chin is directed well down and the film packet positioned one-sixth of an 
inch above the incisal surfaces of the teeth and parallel to them. The film packet is 
distributed evenly on either side of the median line. 
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Technique for Canines and Incisors 

For more satisfactory results it is suggested that the following technique 
be employed routinely and consecutively in examination of canines and incisor: 
in adult patients. 

1. Use a small-sized, 1 inch by 1% inch, periapical film packet. 

2. For the incisors, gently relieve both lower corners of the film packet. 
which is held with its longer dimension vertical (Fig. 10). For the canines, 
the entire mesial aspect as well as the lower distal corner of the film packet 
should be adequately relieved (Fig. 11). 

3. Prepare the patient’s index finger of the opposite hand. 

4. Stand in front of the patient, facing him. With the patient’s chin placed 
well down, hold the film packet by its upper edge with the tips of your index 
finger and thumb of one of your hands; carry it into the mouth, positioning its 
lower border partly under the tongue, and adopt it well to the tissue with the 
index finger of your other hand. When examining the central incisors, align 
the exact center of the film packet with the interproximal space, extending the 
free border of the film packet one eighth of an inch above and parallel to the 
incisal surfaces (Fig. 12). In the canines, the distal aspect of the film packet 
should extend exactly up to the center of the occlusal surface of the correspond- 
ing second premolar. The free border of the film packet is not to be aligned 
here parallel with the incisal and occlusal surfaces, the distal corner being con- 
siderably above the mesial. Whenever the second premolar is missing, the film 
packet should extend about one eighth of an inch beyond the first premolar. 
Only with this arrangement will the canine be found in the exact center of the 
roentgenogram. 

5. Lead the previously prepared index finger, one opposite to the side under 
examination, into the mouth, positioning it slightly below the neck of the tooth 
or teeth which are being examined. For the canine, the patient’s middle finger, 
in addition to his index finger, may sometimes be employed for better retention 
of the film packet. Employment of a small hemostat for any required realign- 
ment of the free border of the film packet will be found extremely helpful. 

6. Before removing your fingers from the edge of the film packet, ask the 
patient to compress his finger or fingers well against the packet. Ample com- 
pression will do away with any display of the space frequently observed between 
the packet and the lingual surface of the teeth, resulting in turn in a more 
accurate roentgenographie image. 

7. After the film packet is properly aligned, adopted, and retained, ask the 
patient to close gently on his film-supporting finger. In connection with this 
request, it becomes frequently necessary to assist the patient in freeing his lip. 
Place the patient’s thumb under his chin and in contact with it, positioning the 
rest of the fingers out of line of your vision. 
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Oral Pathology 


GROWTHS OF THE GINGIVA AND PALATE. III. EPITHELIAL 
GROWTHS 


Sot Bernick, B.S., M.S.,* Los ANGELES, CALIF. 


Introduction 


HE purpose of this portion of the report is to study and classify all types 

of epithelial growths that occur on the gingiva and palate. The epithelial 
crowths (papillomas, leucoplakia, adenoma, and squamous-cell carcinoma) make 
up 26 per cent of the growths found on the gingiva and palate. The benign 
epithelial growths are to be distinguished by differential diagnosis from the 
malignant carcinomas. The sex and age incidence of this group is similar to 
that of the inflammatory growths, i.e., they occur more frequently in females 
and are more commonly found during the fourth and fifth decades. On the 
other hand, the carcinomas differ in sex and age frequency. They occur about 
five times more frequently in males than in females and are found during the 
later decades of life (Tables I and IT). 


TasLe I. INCIDENCE AND AGE DISTRIBUTION OF EPITHELIAL GROWTHS 








Incidence 





TYPE OF GROWTH NUMBER PER CENT FEMALE 





Carcinoma 96 11.08 li 
Papilloma 63 7.3 2 3 
Leucoplakia 43 4.9 1: 
Adenoma 00.45 

Adamantinoma 

Mixed-cell tumor 2.5 


Total 22 26.2 








Age Distribution 





TYPE OF GROWTH II III IV y VI y IX DECADES 





Carcinoma 3 : 16 2 
Papilloma 1 2 6 : 1 
Leucoplakia 2 2 4 6 
Mixed-cell tumor 2 1 4 





*Mixed-cell tumors are included in this series instead of the connective tissue group. 
_ From the Department of Pathology, School of Medicine, and the Department of Oral 
Pathology, School of Dentistry, University of Minnesota. 
cae on of Oral Histopathology, School of Dentistry, University of Southern 
alifornia, 
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TABLE II, Location or EPITHELIAL GROWTHS 








ANTERIOR PREMOLAR MOLAR 

1-2-3 4-5 6-7-8 

Carcinoma 
Maxilla (19) l 
Left side (3) 0 
Right side (7) I 
Mandible (37) 8 
Left side (21) 8 
Right side (9) 0 

Palate (4) 





2 


5 
7 
0 


1 
1¢ 


‘ 


: Papilloma 

Maxilla (26) 5 

alate (19) 

Mandible (6) 3 
Leucoplakia 

Maxilla (10) 

Palate (7) 

Mandible (3) 








Fig. 2. 
_ Fig. 1—Carcinoma of the gingiva. Microscopic section revealed a typical squamous-cell 
carcinoma. 
Fig. 2.—A squamous-cell carcinoma situated on the palate. Infiltrating type. 


I. Carcinomas 


The squamous-cell carcinomas arising from the epithelium of the gingivae 
show two gross forms: papillary and infiltrating. 

Papillary carcinomas of the jaw may resemble other types of gingival 
growths so closely that biopsy is necessary for establishing the diagnosis. They 
usually develop slowly and project into the oral cavity from the surface of the 
jaw in the gingival region. Involvement of the periosteum and metastasis to 
the regional lymph nodes usually oceur later than in the infiltrating type 
(Figs. 1 and 2). 

The infiltrating type presents a wide variety of clinical manifestations. 
Occasionally an infiltrating cancer may show papillary projections into the 
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uth. The tumor usually develops rapidly and often there is bleeding from 
ulcerated surface. An irregular progressive destruction of the underlying 
eolar process may be seen in the roentgenograph. 

The erosive infiltrating type of carcinoma presents an extensive but shallow 

lestruetion of the bony surface of the jaw. Instead of a projecting tumor there 

present a patch of leueceplakia on the alveolar process which presents a de- 
ssion, crack, or shallow ulceration. 

The more deeply infiltrating types are more treacherous and difficult to 
gnose. Leucoplakia of long standing may precede the development of the 
nor. 


4GE INCIDENCE OF EPITHELIAL GROW?ES 


CARCINOMA 





II III IV V_ VI°* VIIVIIT I x! DECADE 


Fig. 3. 


An interesting form of infiltrating carcinoma is one associated with extrac- 
tion wounds. Usually the carcinomatous process is already established before 
the extraction of the tooth, and has by infiltration led to slight loosening and 
soreness. The tooth is extracted, and the dentist does not suspect carcinoma. 
The patient usually returns to the dentist because the tooth socket does not heal. 
As the tumor cells may extend deeply into the jaws, repeated roentgenographs 
will clarify the diagnosis. In other cases the margins of the sockets wil! show 
ulceration and enlargement with perhaps an associated patch of leucoplakia. 
The dental film will show the deeper destruction of bone. 

Carcinoma of the gingivae and palate constituted 11.8 per cent of growths 
of the gingivae. It, however, makes up only 0.2 per cent of all operative speci- 
mens collected in the Department of Pathology. Gingival carcinomas make up 
2.5 per cent of the carcinomas occurring throughout the body. They are found 
in 0.9 per cent of all oral lesions. These tumors were found to be more prevalent 
in males than in females. There were 60 cases in males and 13 in females. Car- 





220 SOL BERNICK 


cinomas appear on the gingivae during the latter half of life. The earliest case 
oceurred in the latter half of the fourth decade. Seventy-two per eent of these 
lesions appeared during the seventh and eighth decades (Fig. 3). 


Fig. 4.—Squamous-cell carcinoma of the gingiva. Note epithelial downgrowth and dense 
zone of lymphocytic infiltration. (Low magnification 135.) 


Fig. 5.—Squamous-cell carcinoma. Note epithelial pearl consisting of concentric layers of 
cornified epithelium. (High magnification x 650.) 


Darlington and Corr (1929) pointed out that in most textbooks, medical 
and dental, the frequency of carcinoma of the lip or tongue is emphasized, but 
little is said about gingival carcinomas. Carcinomas are found more frequently 
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q eases loeated on the mandible and only 19 on the maxilla. There were 21 cases 
sit ated on the left side of the mandible. About one-half of the lesions were 
id in the molar region, posterior to the second permanent molar. Four cases 


found on the palate. 


8 the mandible than on the maxilla. In the material studied there were 37 





Fig. 6.—Squamous-cell carcinoma of the gingiva. Note epithelial downgrowth and dense zone 


of lymphocytic infiltration. (Low magnification 135.) 





Fig. 7.—Squamous-cell carcinoma. Note epithelial pearl consisting of concentric layers of 
cornified epithelium. (High magnification x 650.) 


Microscopie sections show a squamous-cell type of carcinoma. In the early 
stages they have the appearance of chronic inflammation with marked infiltration 
of plasma cells and lymphocytes. Whether this inflammatory reaction is a 
result of the proliferation and infiltration of the epithelium or the epithelial 
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infiltration is a result of the inflammation is a debatable question. The connec- 
tive tissue papillae are hypertrophied and elongated. The squamous epithelia! 
cells increase in number and invade the underlying connective tissue (Figs. 4-7) 
As they invade the underlying tissue, they may retain their typical form and 
appear as nests of coiled epithelial pearls. 


Case 7.—The patient, a male aged 73 years, had a lower right first molar 
extracted about three months before his admission to the clinic. He had noticed 
for about one and one-half years whitish patches on the buceal aspect of the 
first molar. The tooth socket failed to heal and presented an ulcerated surface. 
The patch of leucoplakia extended from the second molar forward to the buccal 
surface of the two premolars. X-ray examination showed the premolar teeth 
to be in good condition. Between the molar and premolar region there was 
shown in the x-ray an area of bone destruction apparently of the erosive type 
rather than of the infiltrating type. The right half of the mandible was excised. 
Microscopie examination revealed a typical squamous-cell carcinoma. 

Case 8.—The patient, a male aged 58, had a tumorlike mass just externa! 
to his lower left second premolar. This has been growing for six or eight weeks 
before his appearance in the clinic. Before that time the tooth was noted as 
being carious and rough on its external surface. X-ray examination showed no 
bone involvement. The appearance of the tumor suggested a benign epulis 
rather than malignancy. There were no areas of the tumor that seemed in- 
durated and there were no palpable lymph nodes. The biopsy revealed a 
squamous-cell carcinoma. 


II. Papilloma 


Papillomas are found on the gingivae and palate. The present study in- 
cluded 63 lesions or 7.3 per cent of growths found on the gingivae and palate. 
The tumors occurred in females in the same ratio as in males. Thirty-one 
patients were females; twenty-four were males. Papillomas oteurred from the 
first decade of life to the eighth; however, three-fourths appeared during the 
fifth and sixth decades (Fig. 8). The majority of the tumors (19 cases) were 
situated on the palate; only 6 cases were found on the mandible. 

Papillomas present an irregular surface which on probing seems to be 
made up of multiple small projections. They are usually pedunculated, but 
may also be attached by a broad base and may extend over a considerable area 
as seen in Figs. 9 and 10. They vary in size from a small pea to the size of a 
hazelnut. 

Microscopically, these tumors consist of thin connective tissue cores which 
are covered with a layer of stratified squamous epithelium. Inflammation may 
or may not be present (Fig. 11). If present, it may be due to local infection 
or it may be the result of ever-present irritation found in the mouth. It has 
not been determined whether papillomas are true neoplasms or a simple response 
of the epithelium to chronic irritation. Bloodgood stated that these growths 
may develop from irritations from teeth or dentures, i.e., from burns of cigars 
or other forms of tobacco. The clinical course of a papilloma is usually benign, 
and in most eases the growth capacities are limited. 
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Fig. 9. 


Fig. 9.—A widespread papilloma on the gingiva of the mandible. Note papillary infoldings. 
Fig. 10.—A small papilloma situated on the palate. 
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Cask 9.—This female patient had noticed for the past six weeks a growt! 
on the labial aspect of the lower right cuspid and premolars. This growth: 
measured about 4 em. in length and 2 em. in height, and extended outward from 
the jaw probably 0.75 em. The day before admission two lower molars were 
extracted. The posterior part of the growth extended over into the extraction 
area of the first molar. There was very marked pyorrhea, and carious roots 
were present in the jaw. 





Fig. 11.—Papilloma. Note narrow base and connective tissue core. (Low magnification 135.) 


III. Leucoplakia 


The simplest form of epithelial disturbance consists of a keratosis of the 
gingivae known as leucoplakia, which is considered by many authors to be a 
‘precancerous lesion.’’ Grossly, the mucous membrane shows a whitish or 
grayish-white patch. These patches are slightly raised above the level of the 
mucosa. Some form of chronic irritation is believed to be responsible. Syphilis 
has often been regarded as an etiological factor, but has been much overem- 
phasized especially by French writers. Irritation from faulty dental restoration 
or decayed teeth with sharp edges may often be related to leucoplakia. 

In the series of cases studied, 43 or 4.9 per cent of the lesions were leuco- 
plakia. Leucoplakia affects females with the same frequency as males. There 
were 15 cases or 53.3 per cent occurring in females and 13 cases in males. The 
youngest patient was 28 years old, and the oldest was 78 years old. Forty-four 
per cent of the cases were in the seventh and eighth decades of life (Fig. 12). 
The maxilla was affeeted more frequently than the mandible. Seventy-six per 
cent of the patients had lesions on the maxilla. 

Microscopically the epithelium shows marked thickening, the epithelial 
papillae are greatly enlarged and deepened, and the surface is covered with a 
thick layer of cornified epithelium. The connective tissue shows marked changes 
affecting the fiber bundles (sclerosis), with infiltration of lymphocytes and 
plasma cells (Fig. 13) 
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Case 10.—The patient, a 56-year-old man, had a papillary leucoplakia 
extending distally from the lateral incisor to the tuberosity on the labial and 
b ceal surfaces of the alveolar process and from the second premolar distally 
to the third molar along the gingiva and the palate (Fig. 14). There was a 
»,pillomatous growth in the area from which the first molar was extracted. 
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F 13.—Leucoplakia. Note that the mucosa is covered by thick layers of keratinized 
epithelium. (Low magnification 135.) 


This extended to the mucosa of the cheek as a corrugated surface opposite the 
molar teeth. There was a large area of leucoplakia extending from the part 
opposite the occlusal surface of the lower teeth to the corrugated area covering 
the distal half of the cheek. The patient smoked four or five cigars a day. He 
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was first operated on four years previously, but noticed a reeurrence about five 
months previously. He felt pain only when chewing on the area. The area was 
excised by cautery. The microscopic examination revealed leucoplakia. 





Fig. 14.—Leucoplakia. Note areas of whitish color. 


IV. Adenoma 


Adenomas of the gingiva and palate are quite rare; only 0.45 per cent of 
the growths on the gingivae were adenomas; however, adenoma may occur in 
the palate as a component of mixed tumors. 


V. Adamantinoma 


Adamantinoma may occur as a polylike growth on the alveolar border and 
may closely simulate the appearance of giant-cell tumor or other types of 
growths. Ewing has noticed that it ‘‘may project from the alveolar border as 
a form of epulis.’’ Only one case occurred in the material studied. It was 
found in a female, aged 67 years. She had a few remaining lower teeth with 
an anterior bridge, which was removed in January, 1931. A slight abnormality 
was noticed by the dentist at that time, and three months later a tumor was 


noted in the region of the symphysis. In April a biopsy was done, and a diag- ~ 


nosis of adamantinoma was made. ¥ 


VI. Mixed Tumors 


Mixed tumors containing both epithelial and connective tissue elements 
occur in various localities in or about the oral cavity, such as in the salivary 
glands and on the palate. New and Childrey (1931) in their study of seventy- 
four eases of mixed-cell tumors of the pharynx and palate (56 per cent in the 
palate) came to the conclusion that such neoplasms are potentially malignant, 
and therefore they should be called adenocarcinomas instead of mixed-cell 
tumors. McFarland in his study found that these tumors rarely become sar- 
comatous. Eggers (1928) and D’Auno (1930) regarded them as benign. 
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Mixed tumors made up 2.5 per cent of growths appearing on the gingivae 
{ palate. There were 21 cases in our series. All the tumors appeared to be 
ited on the palate. They appeared from the second to the seventh decades 
of life (Fig. 15). The disease affects females with the same frequency as males. 
<ed tumors are individual neoplastic formations not related to other tumors 
or to the tissue in which they grow. They are probably derived from embryonic 
rests. The epithelial elements may be arranged in strands or cords and may 
ulate an adenocarcinoma, or they may consist of diffuse masses of cells. The 
mesoblastie tissue may consist of cellular connective tissue, muscle, cartilage, 
ov bone. In the various tumors any one of these tissues may predominate, pro- 
ducing a pure carcinoma or sarcoma. As a rule three types of tissues are present 
in every tumor: cartilage, epithelium, and fibrous tissue. 
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Fig. 15. 





Fig. 16.—A mixed-cell tumor situated on the palate. 


These tumors are usually cireumseribed and the surface is always smooth 
aiid normal unless interfered with. Pain is absent, and discomfort appears only 
when the tumor assumes large dimensions (Fig. 16). 
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CasE 11.—A 52-year-old man gave a history of wearing dentures for fifteen 
years. He first noticed the lesion about two weeks ago. He felt tenderness in 
the palate while wearing the upper denture. The growth was round, about the 
size of a quarter, and situated at the junction of the hard and soft palate, media! 
to the right molar tuberosity. The tumor was excised by diathermy. Micros- 
copically, it was composed of epithelial cells growing in areolar arrangement. 
The stroma was made up of loose connective tissue with mucin. 


Summary 

In a survey of the literature pertaining to the so-called epulis, there were 
encountered differences in opinion concerning this lesion. The conflicting 
terminology made an accurate identification of tumors found on the gingiva and 
palate difficult. A careful morphologie study of the structure of these lesions 
permitted their being arranged in various groups according to their structure. 
The lesions in each group possessed a definite type of structure different from 
that of any other group. Thus each type constituted a pathologic entity. 

Epithelial growths made up one such entity. They made up 26 per cent 
of the cases studied. Carcinomas exhibit two gross forms: infiltrating and 
papillary. They differ from other lesions in sex and age incidence, and in loca- 
tion, They oceur about five times more frequently in males than in females, 
and are more commonly found during the later decades of life. The mandible 
is the more common situation for carcinoma, 37 cases being found on thé man- 
dible and 19 on the maxilla. 

The benign epithelial growths are of importance from the point of view of 
differential diagnosis from carcinomas. The sex and age distribution and the 
location of these lesions are somewhat similar to the connective tissue growths 
and inflammatory group, i.e., they occur more frequently in females, are found 
more commonly during the fourth and fifth decades, and are situated more 
often on the maxilla than on the mandible. 

The author is sincerely grateful to Dr. E. T. Bell, Dr. B. J. Clawson, and Dr. C. W. 


Waldron, University of Minnesota, Department of Pathology and Department of Oral 
Pathology, School of Medicine and Dentistry, for their advice and assistance. 
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ISOLATION OF A BACILLUS ANTHRACIS-LIKE ORGANISM 
FROM A PERIAPICAL ABSCESS 


CHARLES W. Jonnson, M.S.,* anp S. O. Banks, D.D.S.,** NASHVILLE, TENN. 


\ SURVEY of the literature shows the etiology of periapical infections to be 
“\ somewhat confusing. A large number of bacteria have been isolated from 
-uch infections, both in mixed and pure cultures. Some organisms isolated from 
periapical infections by various investigators are staphylococci, the genus Neis- 
cria, Micrococcus tetragenus, Escherichia coli, Bacillus proteus, Ps. aeruginosa, 
Klebsiella pneumoniae, Hemophilus, lactobacilli, yeasts, pneumococci, strepto- 
coeei, and unidentified rod forms. The various types of streptococci (alpha, beta, 
and gamma) have been found more frequently than all other kinds of bacteria 
combined. It has been stated that beta type streptococci, in all probability, are 
found more frequently associated with acute periapical infection.’ In a survey 
condueted by one investigator, it is reported that streptococci were recovered 
from 89 per cent of the positive cultures. On the other hand, 62 per cent of all 
cultures were of Streptococcus viridans.” 

The validity of the association of some bacteria with periapical infections 
has been questioned by some authors. Appleton pointed out that most studies 
on periapical tissues have been based on the bacteriologic examination of ex- 
tracted teeth. It is suggested that this procedure allows for contamination of 
the apical region with saliva under ordinary conditions. It is further suggested 
that much more reliable results might be expected when the material for cultur- 
ing is obtained before extraction, either through the root canal or through the 
external alveolar plate.’ 


Case Report 


Dental Examination.—Oral examination showed a swelling in the apical 
region of the left maxillary molar. This swelling was fluctuant, 1.5 em. long 
at the base, and was raised 1 em. The patient experienced extreme pain when 
pressure was applied to the tooth. Clinical examination showed a large cavity 
in the tooth, and the radiograph revealed a little bone destruction around the 
mesiobuceal root. Signs of periodontal involvement were the thickening of 
the periodontal membrane and alveolar resorption between the trifurcations. 


Bacteriologic Examination.— Material from the abscess was first cultured 
in proteose-peptone broth at 37° C. under aerobic conditions. After eighteen 
hours’ ineubation, the culture was streaked on blood agar plates and incubated 
in additional eighteen hours at 37° C. under aerobic conditions. Colonies on 
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blood agar were large, dull yellowish-green, and presented an irregular, hairlike 
appearance, suggestive of the ‘‘ Medusa head’’ type colony. The organism caused 
a greenish discoloration of the blood agar. Dextrose, maltose, and sucrose were 
fermented with the production of acid alone, but the organism did not ferment 
galactose, inulin, arabinose, fructose, mannitol, lactose, and xylose. Microscopic 
examination showed the organism to be a large gram-positive rod, nonmotile, 
appearing in end-to-end pairs and short-coiled chains. The spores were predomi- 
nantly terminal, somewhat elongated, and only slightly larger than the vegeta- 
tive body. Subcutaneous injection of a fifteen-hour-old broth culture did not 
produce death in a young guinea pig. 


Discussion 


Appleton has suggested that results obtained from studies on infected peri- 
apical tissues are more reliable when instituted before extraction, either through 
the root canal or through the external alveolar plate.t’ In the case reported in 
this study, the material for culturing was obtained through the external alveolar 
plate under strict aseptic conditions. The possibility of obtaining a contaminant 
in the original isolation was thereby reduced and remote. This, coupled with 
the fact that the organism was isolated in pure culture, makes it reasonable to 
assume that the organism was the etiological factor involved in this particular 


infection. 
The microscopic and macroscopic pictures presented by this organism, par- 
ticularly its nonmotility and ‘‘ Medusa head’’ type appearance, would suggest a 


tentative identification of Bacillus anthracis. However, the organism failed to 
kill a guinea pig when injected by a favorable route, and pathogenicity for the 
laboratory animal is generally recognized as an outstanding diagnostic feature 
of Bacillus anthracis. The organism resembles Bacillus cereus in some ways, but 
differs in others, e.g., its being nonmotile. It may be well to point out that some 
investigators state that it is extremely difficult for one to differentiate between 
B. cereus and B. anthracis. These investigators stated that there would be no 
real difference existing between.a strain of B. anthracis and a nonmotile strain 
of B. cereus other than the pathogenicity of B. anthracis for the laboratory 
animal. With this interpretation in mind, the question was raised as to whether 
a strain of B. anthracis, which does not possess the ability to kill the laboratory 
animal, should be classified as B. cereus.* The experiments of these investigators 
and the results obtained in this study would suggest that the authors report the 
organism in question as a ‘‘ Bacillus anthracis-like organism,’’ rather than at- 
tempt a specific identification of B. anthracis or B. cereus. 
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CANCER OF THE TONGUE 


A Review of the Literature and a Summary of Two Cases, With Clinical 
Histories and Necropsy Findings 


JAMES ENG.IsH, B.S., D.D.S., M.S.,* BetHespa, Mp. 


A. REVIEW of the literature, as presented in this paper, permits considerable 

f£ leeway in the selection of ideas and practices. This paper attempts to 
convey the opinion of the majority of writers to whom reference is made. 
Where there is wide variation in opinion, information derived from recent and 
broad practices is chosen. For sake of brevity and coherence, conflicting 
minority opinions are not usually given. All phases of cancer of the tongue 
from eause to treatment are covered, but only enough detail is given so that 
the general practitioner will have a complete picture of the whole problem. 
The surgeon or radiologist will refer to the original articles. 


Etiology 


Tumors of the tongue are attributed to many causes by both the patient 
and the doctor. It is not easy to evaluate specific clinical information or the 
divergent opinions of experienced practitioners in the oropharyngeal field. 
One tends to discount the frequent claim made by the patient that his lesion 
originated from an accidental biting of the tongue’ or a single burn. On the 
other hand, lesions that are related to the habitual localization of a smoker’s 
pipe so that a stream of hot smoke strikes a certain spot on the tongue are 
given more ecredence.? Similarly, constant irritation by jagged or irregular 
teeth has been considered a very likely initiating cause by numerous cli- 
nicians.* * ° The predominance of lesions in the sides and anterior half of the 
tongue in patients in the United States seems to bear out the thought that 
trauma is a causal factor. 

In Bombay, India, in a series of 1,000 cases of oral carcinoma, 522 in- 
volved the tongue, and of this number 427 were in the base of the tongue.’ 
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The cases summarized are of patients treated at the University Hospital, in the follow- 
ng services: 

1. Both patients were treated in the Radiology Service of Dr. Eugene P. Pendergrass. 

Fig. 1 was taken by Dr. V. W. Ritter. 

2. The patient in Case 1 was treated in the Medical Service of Dr. Francis C. Wood. 

3. The patient in Case 2 was treated in the Surgical Service of Dr. Henry P. Royster. 
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Here it would seem that other factors than trauma were playing a role. Pos- 
sibly, carcinogens derived from the widespread custom of chewing betel nut 
and leaves, combined with a general vitamin insufficiency, provided the neces- 
sary circumstances.*® 

However, it has been shown that certain racial groups in India do ‘not 
acquire cancer of the tongue even though they constantly chew betel. For 
this reason, it is admitted that the cause of this serious malignancy in India is 
still a serious problem.” Certain American investigators believe that whereas 
tobacco is undoubtedly a factor, undue emphasis is sometimes placed on to- 
baeeo as a eause of this disease.2 Metastatic carcinoma of the tongue sec- 
ondary to malignancy of the breast has been reported.° 


Precancerous Lesions of the Tongue 


The concept of precancerous lesions existing as intermediate stages be- 
tween normal tissue and fully established cancer is generally accepted. Such 
lesions should not be considered as a cause of cancer but rather as a stage or 
symptom indicating an increased chance of malignancy occurring at this par- 
ticular site.° It is believed by some that those who develop cancer of the tongue 
are always warned by local lesions prior to malignaney.* It is more likely 
that only a portion of malignancies are preceded by noticeable ulceration 
(25 per cent in one series’') and that other premalignant areas are unnoticed 
because they cause no pain or disturbance in function. 

The most definite precancerous lesion of the tongue is leucoplakia,* * but 
relatively few cases of leucoplakia ever develop into cancer.? Leucoplakia 
of the tongue is a very common finding. It is a hyperkeratosis of the mucous 
membrane epithelium which usually appears as a sharply demareated, slightly 
opaque, white patch. In early stages, it is flat and not palpable, but without 
treatment it tends to become raised, finely granular, or even papillary in 
texture and definitely palpable. Opacity usually increases with age, some 
lesions becoming cream-colored, gray, or yellow-tinged. Induration of this 
keratinized area may occur, and with it fissures may develop. Ulceration or 
flaking is not uncommon in more severe cases. Leucoplakia is significant 
as a precancerous lesion mainly because it indicates the existence of chronic 
irritation.2° The irritation which causes it may be tobacco,® or rough edges on 
teeth or dentures.* Avitaminosis B may be an important factor in its de- 
velopment.?° 

Syphilis has been ineluded in preeancerous lesions because both the 
chanere and secondary syphilitic leucoplakia of the tongue bear a possible 
relationship to increased cancer of this organ among persons with syph- 
ilis.> * 1? 

Uleeration of the tongue is considered to be of prime significance and 
may represent the turning point between the nonmalignant and the malignant 
state.» 1314 Other lesions that should be regarded suspiciously are lichen 
planus, fissures of the tongue, warts,” or any sore of the tongue that does not 
heal in ten to fourteen days.*® 
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Incidence 

Malignaney of the tongue rarely occurs before the age of 30,? and the 
nm jority of cases occur between 45 and 60 years of age.*® It occurs more com- 
mouly in men (87 to 90 per cent of all cases in America’ * * and 85 per cent 
of 1,000 eases reported in India.”). Nationality (or race) in itself is prob- 
+ of little importance in the occurrence of carcinoma of the tongue,” ex- 
eo) to the extent that national habits’ or vitamin insufficiency’® may cause 
ch onie irritation of the tongue. It is doubtful that either heredity** or oc- 
eu) ation’? are statistically imporant. Practically all writers on this subject 
noice the high ineidence of cancer of the tongue in persons with syphilis, but 
this faet has a varied interpretation. It has been suggested that the arsenical 
treatment used in syphilis may cause the lesions of the tongue—also that there 
be no cause and effect relationship at all.’® 


Symptoms and Clinical Characteristics 


The fact that pain or soreness is not common in the earliest stages of 
eancer of the tongue’? and because of the apparent innocence of the lesion," 
the diagnosis of eancer is frequently late in forthcoming. Referred pain to 
the ear is oeceasionally an early symptom if the glossopharyngeal nerves*’ are 
involved; similarly, encroachment upon the lingual nerve? may cause an in- 
tense and characteristic pain. Probably over half of the primary lesions are 
extensive (over 2 em.) when they are first consciously noted by the pa- 
tient,’* ** and attention is attracted to them because of the physical sensa- 
tion' of hardness or induration, restricted mobility, and because by this time 
pain is beginning to be realized.’® The first clinical presentation is usually 
a slightly raised lesion that is indurated or even woody hard at the border; 
it is uleerated unless examined-relatively early. Such ulcers vary between 
a deep, punched-out lesion with overhanging edges and a red, granular base, 
and a shallow, smooth, sloughed uleer with a gray base, due to secondary 
infection and necrosis.» 7* 1° Sometimes no lesion is visible but marked in- 
duration can be felt.*2_ This is particularly true of lesions in the posterior por- 
tion and base of the tongue. Difficulty in swallowing and hoarseness are some- 
times pronounced, and occasionally defects in the patient’s speech can be 
detected. 15> 19 22 


Diagnosis 


Any persistent lesion of the tongue should be investigated, particularly 
if it is indurated and ulcerated.” ** Early diagnosis is very important be- 
cause treatment must be instituted early in order to assure a favorable prog- 
nosis.» 2° The most certain means of diagnosis is by biopsy. A biopsy 
should be taken of a suspected lesion at the first examination, or the patient 
should be immediately referred for biopsy to the physician who will carry 
out the treatment if the lesion proves to be malignant." 7° A wedge-shaped 
specimen eut with a sealpel so as to include some bordering tissue gives the 
best chance for correct pathologie diagnosis.*® Temporizing in uncertain cases 
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by therapeutic testing may delay correct treatment and greatly reduce the 
chance for cure.” ® The presence of palpable submaxillary or cervical lymph 
nodes in conjunction with a suspicious tongue lesion should be considered 
cancer with metastasis until proved otherwise.” 1° Other lesions which may 
simulate cancer of the tongue are listed below with some hints as to ditferent)- 
ation: 

1, Traumatic ulcer. Lacks chronicity.2 

2. Chancre of the tongue. “Rare? A positive Wassermann or dark-field examination 
does not prove that the lesion is nonmalignant. Carcinoma and syphilis may be concomitant. 

3. Gumma. Patient’s history may be helpful.13 Usually forms a single, large, deeply 
placed nodule in the center of the tongue. With necrosis and ulceration it resembles car- 
eioma.?1 

4. Tuberculous ulcer. Usually there is neighboring inflammation, it is more painful, 
there may be multiple lesions, there is nearly always pulmonary involvement.2? The lesion 


usually has an undermined edge.?1 
5. Thyroglossal cyst. Nonulcerated, lobulated, in the midline of the base of the 


tongue,19 
6. Salivary or mucous gland tumor. Slow-growing, nonulcerated, painless.19 
7. Actinomycosis. Sulfur granules may be apparent. Geographical location significant. 


8. Blastomycosis. 
9. Normal lymphoid tissue. Located at the junction of the margin of the tongue and 


the anterior tonsillar pillar.16, 19 
10. Herpes. Rare. History of many previous lesions.? 
11. Inflammatory lesions of the tongue. Rapid development, extensive areas of tender- 


aess, lack ulceration and induration.19 


Metastasis 


Early metastasis of carcinoma of the tongue by way of the lymphatics is 
well recognized,”" ** ** and is one reason for emphasizing the need for early 
diagnosis. The rich lymphatic drainage and the extreme motility of the 
tongue are probable factors in hastening the dissemination of tumor cells.*® ” 
Naturally the frequency of metastasis would tend to be directly related to 
prompt treatment of the primary lesion, the majority (80 to 90 per cent) of 
lesions showing evidence of metastasis if they have been present for a year.” 
About 40 per cent of the patients with carcinoma of the tongue show 
lymphadenopathy when first examined,’ and 60 to 80 per cent of all patients 
eventually have such involvement." ?® The most common site of metastasis 
is the deep cervical chain of lymph nodes,’ ** sometimes called the jugulo- 
digastric or subdigastric nodes.’® It is important to know that lesions in the 
anterior portion of the tongue tend to metastasize lower in the chain of cer- 
vical nodes than do lesions of the base,’® and that occasionally the opposite 
side or both sides are involved even though the primary lesion is on one side 
of the tongue.’ **. From a diagnostic viewpoint it must be remembered that 
lymph nodes that are not palpable frequently show metastasis upon histo- 
pathologie study’® and, conversely, that palpable nodes are not necessarily en- 
larged by neoplastic growth but may be hypertrophied as a result of an in- 
flammatory process in the drainage area. The submaxillary and submental 
lymph nodes are frequently involved.’* 7° Distant metastases are not common 
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arly carcinoma of the tongue,’® but metastases to the liver, lung, medi- 
as’ ual lymph nodes, pleura, adrenals, and elsewhere are reported quite fre- 
qu itly in neeropsy findings. *** There seems to be little reason for biopsy 
of ymph nodes in careinoma of the tongue’ because a negative finding in one 
nove is ineonelusive evidence that other nodes are completely devoid of tumor 
e Enlarged and hard nodes in conjunction with carcinoma of the tongue 
would certainly not require biopsy affirmation to determine the nature of 
tre tment. 


Histopathology 


By far the most frequent malignant condition of the tongue is carcinoma. 
The most common type of carcinoma, particularly in the anterior portion, is 
the squamous-cell variety” ’* '* (sometimes called epidermoid carcinoma™ **). 
In the posterior portion or base of the tongue, the transitional-cell form of 
epidermoid carcinoma is fairly frequent.’ * ** The less common tumors are 
angiomas™* or hemangioendotheliomas,’® adenocarcinomas,” ** and _ infre- 
quently lymphosareomas": * and eylindrical-cell tumors."” 


Histologic grading of tumors, that is, estimating the degree of malignancy 
hy the cellular characteristics, may be of significance in estimating prognosis 
or in planning treatment in certain eases.™* "7 It is believed by some that 
radiosensitivity can be estimated by this method. Others'® have found that in 
practice grading is not accurate in estimating metastasis or prognosis. 


Prognosis 


After the presence. of cancer is established in the tongue to a degree that 
diagnosis is certain, the outlook is not favorable. In untreated cases the 
duration of life may be expected to be between six months and a year and a 
half.® ® 22.28 Jn treated eases very much depends on whether lymph nodes 
have beeome involved and on the size and location of the primary lesion.’® 
Small lesions at the edge of the tongue, without gross signs of lymph node 
involvement or deep infiltration, have a favorable prognosis. Large in- 
filtrative lesions and lesions toward the midline that tend to metastasize to 
cervical lymph nodes on both sides of the neck’® have a poor prognosis. Even 
with treatment, between 63 and 89 per cent of unselected patients may be ex- 
pected to die of eancer in less than five years (see Table I). Probable factors 
in this unfavorable prognosis are the high malignancy of tongue tumors and 
the rich vascularity and lymphatic supply of the tongue which greatly in- 
erease the chance of metastasis.** It has been estimated that operation may 
prolong life thirteen months, may cure 15 per cent of the patients, but may 
incur an operative mortality of 13 per cent. Early diagnosis and definitive 
treatment are most essential in this disease because not only is the prognosis 
poor, but also the end stage promises to be most horrible.** Besides dis- 
tressing pain there is a vile fetor, dribbling of saliva, inability to swallow, 
and slow starvation. The cause of death may be pneumonia, cachexia, septi- 
ceniia, suffocation, edema of the glottis, or hemorrhage.* ** 
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TABLE I. TABULATED RESULTS OF TREATMENT 
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22.6 per cent. 


Treatment 


The literature contains rather diversified opinions as to techniques and 
methods of treatment. One reason for this may be the inadequacy of records 
and statisties.*° Results have not been reported in a standard fashion. Se- 
lected cases have often been reported, thereby making comparisons difficult. 
Frequently lingual cancer has been reported in such a way that it cannot be 
separated from malignancies in other parts of the mouth.** There are some 
inescapable handicaps in determining the most efficient method of treatment. 
For example, one cannot confirm the actual incidence of metastasis in irradiated 
lymph nodes since they are not studied histologically. Because of the lack of 
standardization of classification, method of treatment, and manner of report- 
ing results of lingual cancer, it is impossible to determine the best method of 
treatment by statistical analysis. There are, however, some general principles 
in which the majority of writers agree. A brief review of these follows. 


Treatment of the Primary Lesion 


During the past decade there has been a definite trend away from surgical 
treatment of the primary lesion of carcinoma of the tongue and a general 
preference for treatment by irradiation.” 1* 1% 1% 25.27 Some reasons for avoid- 
ing surgical removal of all or part of the tongue are: 


1. It tends to produce a ‘‘social outeast’’ of the patient due to difficulty in 


speech.** 
2. The operative and postoperative mortality are high.’ 
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3. It is a mutilating and formidable operation.* 
4. Recurrence of the disease is frequent. 


However, surgical treatment is sometimes preferred if the tumor is small, 
localized, of low malignancy, and located in the anterior border of the 
ms 
The preferred method of treatment is interstitial radium therapy,” ** *& *% 2° 
‘+h may be preceded by roentgentherapy.?’ This consists of introducing in- 
ihe tumor radium-bearing seeds* 7° or needlelike points’® ** ** made of gold 
latinum. Needles are claimed to have the advantage of easier induction 
more certainty in uniformly irradiating the tumor because they can be 
ed in a parallel or cone-shaped two-dimensional relationship.’® ** Some 
eve that needles do not remain in place as well as seeds because of the 
jility of the tongue.** However, radium emanation seeds are difficult to 
‘e evenly throughout the entire tumor mass, leading to a greater possibility 
ecurrence. In either case they are placed about a centimeter apart, or so 
to produce a standard ealeulable dosage depending on the radon content 
usually one millieurie per eubie centimeter). *® If the dosage is to be large 
as in a large tumor), it may be advisable to have a lead shield constructed 
to protect the jawbone and palate.? Such an appliance may be designed 
so as to be worn in the same fashion as a partial denture. There will be a 
reaction to irradiation within forty-eight to seventy-two hours, reaching a 
maximum in two to four weeks, then subsiding.’* The tongue will be swollen 
and painful; there will be excess salivation and difficulty in swallowing. 
Roentgentherapy is used in various techniques but is less effective than 
radium implants.’® It is believed advisable by some?’ to begin treating a sus- 
pected primary lesion by roentgentherapy at the first consultation. The 
pathologie report on the biopsy will confirm the necessity for continuation of 
treatment. Roentgentherapy is given perorally for all lesions except those 
situated in the base of the tongue. These are treated by additional external 
portals through the floor of the mouth and the neck. The average daily dose 
given is 400 roentgens, measured in air, and the total dosage is from 4,000 to 
4.800 roentgens. Irradiation is directed through cones or cylinders varying 
in diameter from 1 to 4 em. Thus, the target-to-skin distance is short, the 
tissue area exposed is limited, and an intensified course of treatment of from 
ten to fourteen days is possible. Radium therapy may be given immediately 
after this course of treatment.?? 


Treatment of Metastatic Lesions 


In view of the very high percentage of cases of cancer of the tongue that 
ilt in lymphadenopathy, the acceptable practice is to do a radical neck dissec- 
in all cases.® 3% 1% 2% 28,25 The dissection must include the submaxillary 
‘ents, sternocleidomastoid muscle, internal jugular vein and carotid sheath, 
| the nodes, fat, and connective tissue surrounding these structures. It must 
tend from the midline to the anterior border of the trapezius muscle and 
the mandible to the elavicle.’* *® Protracted external irradiation of the 
astatie area through small portals, in conjunetion with radon seeds, is 
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advocated in selected cases by a few investigators.’ 7" If surgical removal is not 
earried out for any reason, irradiation of the nodes should be administered; also, 
if the surgically removed nodes were actively malignant, postoperative irradia- 
tion is advisable.° The primary lesion should be treated and healed prior to 
neck dissection.'® 

Patients with grossly evident adenopathy on both sides of the neck have a 
grave prognosis,’* but bilateral neck dissections have been carried out success- 
fully..° It might be well to emphasize that the neck dissection is justified as a 
prophylactic measure following treatment of primary carcinoma of the tongue 
even if there is no evidence of metastasis. The main reason is that a great 
pereentage of these patients will eventually develop metastatic nodes, and per- 
forming this dissection gives the best chance for a favorable prognosis.'® 


Case Reports 


CasE 1.—This ease illustrates several features of carcinoma of the tongue. 

1. Location of referred pain in the region of the ear. 

2. History of syphilitic treatment previous to development of the neoplastic 
lesion. 

3. Presence of adenopathy at first examination, with recurrence after treat- 
ment. 

4. Clinical sequence with irradiation treatment. 


History —H. C. H1., a married white man, aged 59, developed the classical 
signs of faucial ulceration, cervical swelling, and referred pain five months 
prior to examination. An otolaryngologist had diagnosed his condition as 
gumma (positive Wassermann reaction), but syphilitic treatment had not im- 
proved the swelling. The patient had lost 12 pounds of weight during the past 
year, probably because of anorexia. Syphilitic treatment had been received 
thirty-five years previously. His right leg had been amputated at the knee in 
1934 as a result of Buerger’s disease. 


Examination.—Examination showed an indurated cervical mass at the 
angle of the right jaw, an indurated lesion in the base of the tongue (2.5 by 3.5 
em.), and an ulcerated area (2 em.) in the right anterior faucial pillar. His 
white blood cell count was 6,000 with 64 per cent neutrophiles. 


Biopsy (Fig. 2).—Biopsies taken from the base of the tongue and the 
anterior pillar of the fauces at the time of examination were diagnosed as 
squamous-cell epithelioma. 


Roentgentherapy.—An intensive course of roentgentherapy was given for 
nearly two months following examination. A series of twenty-seven exposures 
through three external portals totaling 5,100 r. were directed externally toward 
the swollen cervical lymph nodes and toward the base of the tongue. A series 
of nine exposures through an intraoral portal totaling 2,300 r. were also directed 
toward the tongue. The effects noted clinically during this period were sore- 
ness of the tongue and throat, complete reduction of the cervical swelling, and 
appreciable reduction of the swelling and induration of the faucial pillar. 
The patient complained of loss of taste, and his weight decreased 7 pounds. 
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Fig. 1.—The tongue as it appeared at autopsy (Case 1). There was a large, well-healed 
scar on the right side of the tongue which had resulted from protracted roentgen and radon 
treatment. No gross evidence of cancer remained in this organ: the lesion was neither in- 
I 


irated nor ulcerated. The black line shows the section from which Fig. 3 was made. 


Fig. 2.—A biopsy of the tongue (400) taken at the time of examination (Case 1). 

of small epithelial cells (a) are dispersed among muscle bundles (0b) and fibrous 

(c). The “nests” are cross sections of proliferating, armlike extensions from the nidus 
eoplastic epithelium. 
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Radium Therapy.—Nearly three months following examination, thirtee: 
gold radon seeds (averaging 0.98 millicuries each) were implanted into th 
base of the tongue through the neck. The total dosage was 1,730 millicurie 
hours. The effect of this treatment was reduction of the indurated regio: 
of the tongue from 13.5 ¢.c. to an estimated 10 c.e. 

Four months following examination, ten additional gold radon seeds 
were implanted with a calculated emanation dosage of 1,293 millicurie hours. 
As a result of irradiation the tongue became sore, edematous, and a sloughing 
uleer began about two weeks following the second implantation. The ulcer 
persisted for over three months, and finally measured 3.8 by 2.5 by 1.3 em. 
It had an indurated nodule at the anterolateral border. At this time a second 
biopsy was taken which revealed only radiation necrosis. During a four- 
month period following the second implantation, the patient suffered from 
severe pain in the tongue which required frequent drug therapy. He lost 
about 20 pounds of weight, going to a low of about 98 pounds. Nerve injec- 
tion or section was considered, but never performed. Vigorous use of mouth- 
wash was advocated. Two small doses of roentgentherapy were given (150 r.) 
to the base of the tongue for the analgesic effect. 


Recovery Period.—There was marked improvement of the lesion during 
the fifth month following radon treatment (nine months following first exam- 
ination). The patient continued to improve, felt well and ate well, and re- 
gained 22 pounds. Follow-up one and one-half years after first examination 
indicated complete disappearance of palpable lymph nodes and no evidence of 
residual disease or pain in the tongue. There was some restriction in its 
motion. . 


Recurrence of Metastases and Treatment.—A follow-up examination twenty- 
three months after the first examination revealed a palpable right cervical 
lymph node 2.5 em. in diameter.. There was no evidence of recurrence of malig- 
naney in the tongue. Another series of fourteen roentgen treatments totaling 
3,200 roentgens (in air) was administered to this node. An area denuded of 
epithelium developed at the portal site but healed within a month. Regression 
of the node was complete, and follow-up seven months later indicated no recur- 
rence. 


Terminal Sickness.—Less than two months after the last routine check-up 
(thirty-one months after first examination), the patient suffered a debilitating 
disease. There was general glandular enlargement, fever of 102°, pain in the 
chest, abdomen, and left leg, headache, dyspnea, and exhaustion. His white 
blood eell count was 48,000. He was hospitalized ten days later, whereupon 
he was observed to be flushed, hyperventilating, drowsy, and there were 
ecchymoses on his trunk and small hemorrhages in his mouth. His white 
cell count rose to 200,000, all immature cells. The spleen was palpable. 
Drowsiness gave way to coma the second day of hospitalization, and he died 
of myocardial failure secondary to acute leucemia (clinical diagnosis). 
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Necropsy Findings.—The tongue: Grossly, the tongue was seen to have 

old, well-healed sear, semicircular in shape, with a base about 1 em. in 
c:ameter. It had a firm, elevated, nonindurated edge at the right postero- 
lateral border. (Fig. 1.) 

Microscopically, the tongue showed leucemic infiltration beneath the 
mucous membrane. The old ulcer was covered by a thin layer of deeply stain- 
ing epithelium, and the subepithelial tissue appeared hyalinized and anuclear. 
‘There was no evidence of invasiveness of the epithelium. (Fig. 3.) 


Diagnosis: The old carcinoma of the tongue was apparently well controlled 
by irradiation therapy. 





Fig. 3.—A section of the tongue shown in Fig. 1 (X130) (Case 1). Over the hyalinized 
sear tissue (@) there is a thin layer of deep-staining epithelium (0). There is leucemic infiltra- 
tion of the subepithelial tissue (c). The characteristics of this section are not those of cancer: 
variation from normal may be attributed to leucemia and the consequences of radiation. 


Summary of Gross Post-mortem Findings.—Ecchymoses were evident over 
the abdomen and lower extremities (the lower portion of the right leg had been 
amputated). The upper and midabdomen revealed many regular, slate blue, 
slightly raised areas, 3 to 7 mm. in diameter. There was general enlargement of 
the lymph nodes. 

The heart showed a few petechial hemorrhages. There was moderate 
thickening and some superficial ulceration in the ascending portion of the aorta. 
There was a small amount of bloody pleural effusion on the right, and the lungs 
showed diminished crepitancy and hemorrhagic areas, particularly on the 





242 JAMES ENGLISH 


right. The gall bladder was thickened and showed ealcified areas. The spleen 
was moderately enlarged and soft in consistency. The kidneys showed ir 
regular, subeapsular, grayish mottling. Petechial hemorrhages were visible 
on the mucosa of the bladder. The mucosa of the ileum showed large Peyer’s 
patches and many firm, smooth, rounded, gray elevations (3 to 5 mm.). The 
posterior wall of the distal sigmoid showed a 5 mm. necrotic area with 
perforation. There were soft nodes 1 to 2 em. in diameter throughout the 
abdomen. There was hemorrhage into the right cerebrum and the base of the 
cerebellum. 


Summary of Histopathologic Post-mortem Findings.—The paramount find- 
ing histologically was leucemic infiltration of all organs (bone marrow, heart, 
vessels, lungs, liver, gall bladder, spleen, pancreas, adrenal glands, kidneys, 
gastrointestinal tract, lymph nodes, glands, skin, tongue, and brain) by mono- 
nuclear cells. These cells were round or oval, 10 to 15 millimicrons in size, 
and had a moderate amount of pink-staining cytoplasm. The pale-staining 
nuclei were irregular, oval, or round, and some contained nucleoli. There were 
petechial hemorrhages in the heart, and there was considerable hemorrhage 
in the right lung. The aorta contained lesions which probably were syphilitic 
in origin, and the right iliac artery contained a thrombus. No evidence of 
carcinoma was apparent in the lymph nodes. 


Cause of Death—Death was caused by massive intracranial hemorrhage 


into the right internal capsule extending into the ventricular system and the 
subarachnoid space. Hemorrhage was secondary to acute monocytic leucemia. 
Case 2.—This ease illustrates the following features of carcinoma of the 


tongue: 


1. There was no pain prior to treatment of the primary lesion in the 
tongue. 

2. The lesion in the tongue recurred following previous inadequate treat- 
ment. . 

3. The cervical lymph nodes were metastatically involved subsequent to 
treatment of the primary lesion, and to the side opposite the main part of the 
primary lesion. 

4. Surgical treatment of the lymph nodes may have been a contributory 
cause of death. 


History—J. R., a white man, aged 75, gave a history of having a lesion 
the size of an appleseed on the left anterior surface of his tongue six years previ- 
ously. This was treated by electrocautery, and he had no symptoms for about 
five years. About fourteen months prior to examination, he noticed localized 
diseoloration at the site of the original lesion. This was treated again with 
electrocautery and also with eighteen roentgen treatments and two exposures 
with radium plaques. Following this treatment, there were pain and discom- 
fort in the tongue for six months, and several blisters appeared. Bilateral in- 
jection of the trigeminal nerves with alcohol produced beneficial results. The 
patient had a past history of syphilis. He had previously smoked five or six 
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cicars a day, but stopped smoking a year ago. He was 25 pounds under 
his normal weight. 


Examination.—The tongue appeared red and swollen on the left side, half- 
wey to the base. There were blisterlike elevations anteriorly in the swelling. 
This region had a hard consistency. There was no evidence of leucoplakia on 

tongue, and it was frecly movable. The floor of the mouth was pliable, and 
w thout evidence of induration. The Wassermann reaction was negative. Pul- 
monary x-ray revealed old arrested tuberculosis of both upper lobes with 
ealcifieation. 


Treatment.—The patient was admitted to the hospital and between one-half 
and two-thirds of his tongue was surgically removed under ,endotracheal anes- 
thesia. The section was obliquely made and included the lesion and a margin 
of normal tissue. The patient was discharged from the hospital in a week and 
got along well. Two weeks after treatment he could talk intelligibly and eat 
well, but the lesion was not completely healed over. There were no palpable 
lymph nodes at this time. One month after operation, his mouth was almost 
completely healed; he had some pain radiating up the sides of his head, and he 
had some difficulty in eating. 


Surgical Pathology—tThe specimen removed at operation measured 6 by 4 
by 2.5 em. and contained a well-demareated, firm, white, smooth-surfaced mass 
measuring 3.5 by 3 by 2em. The lesion extended across the midline, but did not 
involve the floor of the mouth. 


Microscopically, the tissue showed hyperplastic stratified squamous epithe- 
lium with keratinization. This covered a stroma of collagenous fibrous tissue 
containing muscle and nests of polygonal epithelial cells. Among the fibers of 
the loose stroma there were scattered lymphocytes. The muscle fibers were 
interrupted by the neoplastic tissue and showed various changes: loss of 
striations, fragmentation, nuclear increase in the sarcolemma, and modification 
of staining characteristics. Seattered throughout the muscle and fibrous tissue 
were nests of pleomorphic polygonal cells, many of which had vacuolated 
cytoplasm and grotesque forms. There were some large cells that were either 
multinucleated or had fragmented nuclei. 


Diagnosis: Squamous-cell epithelioma of the tongue. (Figs. 4 and 5.) 


Metastasis to Lymph Nodes.—Two and one-half months after operation a 
large cervical lymph node was discovered below the angle of the jaw on the 
right side. Although there was a scar in the center of the floor of the mouth, 
there seemed to be no tumor intraorally. The patient complained of general 
aches and pains throughout the body, but there was no further pain in the 
mouth. 


Treatment.—Radiologie-surgical consultation favored conservative surgical 
treatment for palliative reasons. Since a lasting cure could not be hoped for, 
only the lymph nodes anterior to the sternocleidomastoid muscle were re- 
moved. Following this operation, there was a progressive downhill course, 
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Fig. 4. 





Fig. 5. 


Fig. 4.—A photomicrograph (400) of the surgically removed portion of tongue (Case 2). 
There are large nests of polygonal epithelial cells (@) among loose stroma of connective tissue 
and scattered lymphocytes (0b). Attention is drawn to vacuolated cells (c) and grotesque 
forms (d). he latter may have been caused by radiation treatment. 

Fig. —A photomicrograph (400) of the surgically removed portion of the tongue 
(same sec n as Fig. 4 showing another field) (Case 2). There are some large cells contain- 
ing several nuclei (a) in nests of irregular polygonal cells (b). Lymphocytes and plasma 
cells (c) may be found among fragmented and deteriorated muscle fibers (d). This is a 
picture of general disorganization that is typical of cancer. 
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v failure to eat, pulmonary infection, infection of the urinary tract, and 
fe or, X-ray examinations revealed: (1) inereasing consolidation in the 
lo. er lobe of the left lung a month after operation, (2) ten days later a prob- 
bronehopneumonia, and (3) a filling defect in the bladder. The patient 
d about one and one-half months after operation with a clinical diagnosis 
oi oulmonary death, probably due to infection behind metastases. 


Surgical Pathology of Lymph Nodes.—Grossly, the lymph node measured 
2. by 1.5 em., and was mushy in consistency. On section about one-third of 
the node was like a bright yellow paste, and the remainder was firm, white, and 
granular. 

Microscopically, the yellow portion consisted of necrobiotic celi aggregates, 
including sheets of squamous epithelial cells. The solid portion stained poorly, 
probably beeause of necrobiosis. No normal lymph node tissue was apparent. 
The cells were large, with large nuclei, the cytoplasm stained poorly except in 
isolated spots, and eosinophilic nucleoli occurred frequently. There was in- 
filtration with all types of leucocytes. (Fig. 6.) 


Diagnosis: Squamous-cell epithelioma of the cervical lymph nodes. 





Fig. 6.—A photomicrograph (400) of the lymph node removed six weeks before death 
(Case 2). There are large, oval squamous cells (a) with vacuolated nuclei and prominent 
nucleoli. These are dispersed among necrobiotic cell aggregates (0). There is infiltration with 
leucocytes (¢c), some of which are fragmented. No normal tissue is apparent. 


Necropsy.— 
Gross findings: The anterior left portion of the tongue was absent, and 
there was no evidence of tumor in the remainder, 
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Fibrous adhesions occurred at the apices of both lungs, and there was 
pleural effusion. Both lungs were heavy and bulky, and firm nodules could 
be palpated throughout. Crepitus was reduced. On section the lung tissue 
was wet, red-brown fluid could be expressed, and there were areas of consolida- 
tion and yellow-white foci. An infarct due to thrombosis was evident in the 
right lower lobe. There were calcified nodules beneath the pleura, and the 
upper lobes contained thick-walled cavities containing inspissated yellow- 
white material. 

The kidneys showed narrowing of the cortex and some small cysts. There 
were submucosal eechymoses in the bladder. 


Microscopic findings: Sections from both lungs revealed extensive areas 
of fibrosis with ecaseous necrosis, surrounded by giant cells. Numerous 
tubercles were scattered throughout. There were areas of autolysis. Tubercles 
were also found in the hilar lymph nodes and spleen. 

The liver was autolyzed. The kidney showed glomerular fibrosis, tubular 
atrophy, and round-eell infiltration. 


Cause of Death—This man appeared to have died of an acute flare-up of 
an old pulmonary tuberculosis, possibly precipitated by the carcinoma of the 
tongue. 


Summary 


Cancer of the tongue is most commonly of epithelial origin and may 
result from chronic irritation. Lack of vitamin B should not be overlooked as 
a related causal factor. Frequently, if not always, certain premalignant states 
precede the cancerous lesion. These include leucoplakia, ulceration, and 
induration. The fact that pain is often not an early symptom may delay de- 
tection of the tumor. The importance of early diagnosis is emphasized because 
the prognosis is very grave after metastasis has occurred. Metastatic spread 
is by way of the lymphatic system and primarily involves the deep cervical 
chain of lymph nodes. The submaxillary and submental lymph nodes are 
frequently involved. The most successful method of treatment has been by 
radium implantation in the primary lesion and complete surgical removal of 
the lymph nodes draining the affected side. Adjunctive roentgentherapy is 
frequently advocated. 

The two cases of squamous-cell carcinoma of the tongue which are re- 
ported illustrate several factors described in the review. The first patient was 
treated by x-ray and radium, and the primary lesion regressed satisfactorily. 
Subsequent lymphatic involvement occurred, which was given roentgen- 
therapy. The patient died with acute monocytic leucemia about three years 
after the first oral symptoms. 

The second patient had a history of previous radiation therapy. The 
primary lesion was treated by surgical removal of about two-thirds of the 
tongue. Metastasis to the cervical lymph nodes followed about two and one- 
half months later. These were treated surgically. The patient succumbed 
shortly thereafter with a flare-up of an old tuberculosis, possibly precipitated 
by the surgical treatment. 
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CASE REPORT OF GIANT-CELL EPULIS, FIBRO-OSTEOID TYPE 
RaLtpH RaymMonp Mezrow, D.D.S.,* Merion, Pa. 


The Conservative Management of a Giant-Cell Epulis 


NEGRO boy, aged 16, presented himself Feb. 19, 1948, with a small tumor 

located between the right lateral and central incisors. This lesion was of 
four months’ duration, during which time it was pulled out in a tussle, but 
rapidly recurred. The tumor seemed to be growing larger, and it bled easily on 
toothbrushing. The family history was of no importance, no member ever hav- 
ing had a similar lesion. 

Intraoral examination revealed a mass growing between the right central 
and lateral incisors, attached with a broad base to the periodontal membrane and 
spreading both labially and palatally. The tumor hung over the teeth to the 
incisal third and measured 1.5 by 1 by .75 em. Its smooth, uniform outline 
yielded a hard indurated consistency and in some areas felt almost wartlike. 
There was a small ulcerated point on the lingual aspect where the lower opposing 
teeth struck it. However, the tumor was not painful. The adjacent teeth were 
spread apart by the growth of the mass and exhibited some degree of mobility. 
(Figs. 1, 2, and 3.) Radiographic study was essentially negative except for 
evidence of slight destruction of the lamina dura between the right maxillary 
central and lateral incisors. These teeth formed a diastema and manifested a 
lack of conformity with the shape of the tumor, probably caused by the pressure 
of the growing mass. (Fig. 4.) 

Urinalysis and serologic examination were negative. Blood calcium, phos- 
phorus, and phosphatase (Bodansky units) were within normal limits. 

Because of the youth of the patient, the removal of the tumor with reten- 
tion of the teeth was decided upon. Under nitrous oxide-oxygen anesthesia, the 
tumor was enucleated by means of a diathermy knife. The attachment of the 
tumor in the periodontal membrane and the periosteum was destroyed until 
sound bone was reached. <A petroleum jelly gauze dressing was applied. The 
patient made an uneventful recovery. 

A report by the Pathology Department of Temple University, School of 
Dentistry, follows. 


Gross Examination.—The specimen is a heart-shaped, firm mass measuring 
1.5 by 1 by 1 em. 


Microscopic Examination.—The tumor is composed of a fibro-osteoid type 
of matrix with many multinucleated giant cells. Frequent areas of atypical 
bone are seen. (Fig. 5.) 


Received for publication Sept. 20, 1948. 
*Instructor of Oral Pathology, Temple University School of Dentistry; Oral Surgery 
Department, Jefferson Hospital, Philadelphia. 
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Fig. 4.—A, Destruction of lamina dura where tumor was attached; B, indentation that might 
be attributed to the pressure of the growing tumor. 
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Diagnosis: Giant-cell epulis (fibro-osteoid type). 


Comment: The patient was re-examined March 10, 1948. Normal granula- 
tissue and healing were observed with no evidence of recurrence. On June 
948, the patient was examined once more and again there was no indication 
of reeurrence. The diastema was stil] present, insufficient time probably having 
elapsed for the teeth to grow together. 

Blood ealeium, phosphorus, and phosphatase determinations were obtained 
to rule out the possibility of hyperparathyroid disease which frequently produces 
giint-eell epulides. 

The patient has been under observation now for a period of approximately 
eight months, with no regrowth of tumor tissue. We know that many of the 
lides have their origin in the periodontal membrane, and, consequently, in 
many eases recur if the tumor and the adjacent teeth are not removed en masse. 
However, we feel that in fairness to the patient we are justified in attempting 
irst the conservative procedure, removing completely the tumor with its attach- 
ent in the periosteum, and only on recurrence removing the teeth. 


«%: 











CERVICOFACIAL ACTINOMYCOSIS 


A. J. Arnott, D.D.Sc. (Sydney), F.A.C.D., F.1.C.D.,* axp 
C. H. Rircute, B.D.S., SypNEy, AUSTRALIA 


Introduction 

VER a period of fifteen years, a close observation of the course of chronic 

inflammatory swellings in the region of the lower jaw (cervicofacial) deter- 
mines the need for bacteriologic evidence in order to determine or eliminate the 
presence of the Actinomyces bovis (Wolff-Israel) species of the genus Actino- 
myces. Furthermore, from these observations, it is deduced that the portals of 
entry for Actinomyces bovis within the oral cavity include the teeth, sup- 
porting structures to the teeth, the mucosal surfaces, and the tonsils. Therefore, 
disease and trauma affecting these structures are the predisposing factors to the 
development of this disease, cervicofacial actinomycosis. The organism, the 
Actinomyces bovis (Wolff-Israel), is part of the mouth-flora of some individuals, 
but, under suitable conditions, this microaerophilic organism changes its charac- 
ter to become an active pathogen. 

Definition 

Cervicofacial actinomycosis is a disease of specific granulomatous lesions 
caused by a mycotic organism. The course of the disease in this region is char- 
acterized by the development of swellings in the region of the face, neck, and 
floor of the oral cavity. These swellings gradually soften with multiple sinus 
formation, and fibrosis of the surrounding soft tissue results. 


Etiology 

Actinomyces bovis (Wolff-Israel) is the species responsible for the cervico- 
facial type of actinomyecosis. This type (Wolff-Israel) does not, according to 
N. E. Goldsworthy, readily disclose the distinctive character of branching fila- 
ments (mycelium). Actinomyces bovis appears as diphtheroid rods, which 
occur in clusters, although some may show rudimentary branching. The organ- 
ism is microaerophilic and, therefore, would thrive in the oral cavity, more 
readily in eavities of teeth, punctured wounds of the mucosa, tooth sockets, 
and the erypts of the tonsils. ; 


Clinical Features 

The organisms causing this disease reside within the oral cavity in dental 
ealeulus, carious teeth, erypts of the tonsil, and in debris around or on the teeth. 
Trauma of the tissues supporting the teeth permits of entry of the organism. 
The disease may take an acute or a chronic course, The involvement may remain 
confined to a limited area or spread widely in the soft tissues of the face and 
neck, and, in some instances, the deeper structure of the bone of the jaw may 
be included. 

In the acute form, the inflammatory reaction may speedily cause swelling 
with discomfort in deglutition accompanied by trismus. The alveolar abscesses 
which form rapidly point to the surface of the skin. Drainage can be readily 

Received for publication, June 15, 1948. 

*Dental Hospital, University of Sydney. 
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es ablished by incision at the point of fluctuation and the use of sinus forceps 

hb» Hilton’s method. The pus may disclose macroscopically the ‘‘sulfur’’ gran- 

consisting of clumps or clusters of the organism. Whether the granules are 

vi ible or not evident, bacteriologie evidence is essential to establish the correct 

d gnosis. The aeute form of this disease, when drainage is established, grad- 

vy resolves into a chronie form. The sinus still discharges pus, and other 

si uses are formed associated with connective tissue reaction and the formation 
0’ sear tissue with contraction of the skin surface. 





Fig. 1.—The organism. 


The chronic form is at first characterized by swelling of the face and tris- 
mus. The swelling, which is slow to develop, is at first firm and sometimes hard 
in consistency. The swelling gradually softens, and the formation of pus beneath 
the skin surface is evident. Following adequate drainage, the soft swelling sub- 
sides. However, at the same time, the infection may spread down into the sub- 
cutaneous tissue of the neck or even on other facial planes, e.g., temporal region. 
More abseesses form in these regions and are opened and more scar tissue is 
formed, thus accentuating the puckered scarred skin surface. 

A further complication, though fortunately rare, is involvement of the 
mandible by spread of infection from the soft parts to the periosteum and bone. 
This complication produces periostitis and- osteomyelitis of the jaw. In the 
latter condition, sequestra may form and bone loss result. 


Prognosis 
The prognosis of this variety of actinomycosis is favorable when the soft 
tissues are involved. When the bony structures are involved, the period of 
treatment is prolonged, thus delaying the cure of the condition. 


Treatment 


In general, the treatment is largely surgical, consisting of the incision and 
drainage of the abscesses as they are formed and the removal of destroyed tissue 
as well as the fibrous tissue. 
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The use of penicillin or the sulfonamides, in conjunction with the surgic:! 
treatment, is valuable when the strain of the Actinomyces bovis is susceptib!e 
to the therapy. 

Medication, by the use of iodine in some form, copper sulfate, or salvarsan, 
is not important in the treatment of the cervicofacial variety of actinomycosis, 
the reason being that this area of infection is accessible to treatment, whereas 
thoracic or abdominal actinomycosis presents a different problem. In the latte:, 
medication assumes greater importance in the treatment of this disease. 

In the cervicofacial type of actinomycosis, treatment with penicillin should 
be given an early trial. A high concentration of the penicillin in the blood 
stream is necessary to bring about results. The penicillin is given by intra- 
muscular injection at frequent intervals in large doses. However, the abscesses 
that form are incised and adequate drainage established. Some consider that 
the development of the suppuration is due to secondary infection, usually the 
staphylococeus. 

This surgical treatment, combined with chemotherapy, usually effects a cure. 
Meanwhile, Nature has played its part during the period of suppuration by 
providing a limiting screen of fibrous tissue, This fibroblastic reaction in the 
soft tissues produces the typical puckered appearance of the skin. Sear excision 
is sometimes necessary after suppuration has ceased. A small percentage of cases 
of cervicofacial actinomycosis resist this usual form of treatment. In such eases, 
physical treatment in the form of x-ray or radium is recommended. Deep x-ray 
therapy in small doses at frequent intervals has been used in a few cases with a 
satisfactory result. 

It is of interest to report that the patients with cervicofacial actinomycosis 
we have treated all gave a history of trauma to the tissues of the oral cavity 
prior to the development of the typical firm swelling. The trauma was in the 
form of surgical trauma (extraction of tooth) or direct foree (fractured jaw). 
This point stresses the necessity for the elimination of the possible foci of infec- 
tion within the oral cavity, namely, carious teeth and periodontal pockets. 
Figs. 2 to 9 illustrate various stages of cervicofacial actinomycosis. 


Case Report of Patient With Cervicofacial Actinomycosis Treated With Deep 
X-Ray Therapy and Penicillin 


The patient reported on Aug. 12, 1947, with a history of having received 
‘*a blow on the face’’ four days previous to admission. X-rays revealed a bi- 
lateral fracture of the mandible through the lower right angle and the lower 





Fig. 2.—The typical firm swelling that appears usually a few weeks following the 
removal of a lower molar tooth. In this instance, the socket had healed but the swelling 
persisted until finally the area softened and free drainage was established. The presence of 
the organism Actinomyces bovis was bacteriologically confirmed. 

Figs. 3 and 4.—Photographs of another patient with a history similar to that of the 
previous patient (Fig. 2). The photographs were taken six weeks after the lower third 
molar was removed. The swelling, firm in character, had been present for four weeks. The 
tooth socket had healed. Eight weeks following the extraction, the swelling became softer 
in character and drainage was established by Hilton’s method. The pus disclosed “sulfur 
granules” and the organism Actinomyces bovis. 

Fig. 5.—Photograph taken three days after drainage was established. 

Fig. 6.—This photograph illustrates the multiple sinuses that may develop during the 
course of the disease. The limiting effect of fibroblastic activity is already evident in the 
illustration. 

Fig. 7.—This photograph is of a patient, aged 13 years, with an intraoral sinus dis- 
charging in the region of the lower right first molar, The right side of the face is swollen 
and trismus is present, 
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Figs. 2-7.—(For legends, see opposite page.) 
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Fig. 9. 


Fig. 8. 

Fig. 8.—Medication with iodine proved to be of no value. After six weeks’ treatment, 
it was decided to remove the possible focus of infection, namely, the unerupted second molar 
and tooth follicle. The sinus appeared to track to this unerupted tooth. A flap of muco- 
periosteum was raised, and the molar and its follicle removed. TheActinomyces organism 

Healing of the wound was uneventful. 


was found in the tooth follicle of the unerupted molar. 
There was no further discharge, and the swelling and trismus disappeared. 

Fig. 9.—A typical picture of a discharging sinus containing “sulfur granules” of a patient 
who developed actinomycosis following the removal of a lower molar tooth. 





Fig. 10, B. 


Fig. 10, A. 
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lt body. Three days after the insertion of a lower open ferrule splint with 
a rylie extension, the patient developed a hard swelling in the region of the 
a gle of the right mandible. 

Subsequent history and treatment may be summarized as follows: 


16/47 100,000 units penicillin intramuscularly given daily. 

1/47 Dose of penicillin increased to 100,000 units intramuscularly twice 
daily. 

8/47 Swelling localizing. 

9/47 Drainage established by external incision under Pentothal anesthesia. 
Specimen of pus sent for bacteriologic examination. Actinomyces 
bovis confirmed. 

18/47 Second incision distal to first incision. 

10/47 Third incision. 

15/47 Penicillin suspended. 

\/22/47 Fourth incision. 

3/47 Referred to the clinie at Royal Prince Alfred Hospital for deep x-ray 
therapy. 

8/48 Swelling subsiding with less discharge. 

2/18/48 Swelling subsided. 
1/19/48 Patient examined. No swelling. Sinuses healed. 


The deep x-ray therapy given this patient was as follows: 200 kv., 20 ma., 
filter of 2 mm. copper, 1 mm. aluminum; field, direct to the right mandibular 
area, 9 by 7 em. First treatment covered a period from Dee. 5, 1947, to Dee. 
19, 1947, when 1,800 r. were given in second daily doses of 200 r. The second 
course of treatment covered a period from Feb. 2, 1948, to Feb. 9, 1948, when 
1,800 r. were given in daily doses of 300 r. 


Conclusions 

1. Cervicofacial actinomycosis usually produces a slow suppuration and 
fibroblastic reaction. 

2. The use of penicillin in conjunction with the establishment of free and 
adequate drainage produced satisfactory results in several] of the patients treated. 

3. Physical treatment by deep x-ray therapy proved to be of value in two 
cases resistant to penicillin and to frequent surgical drainage of the abscesses 
formed. 

4. Bacteriologie evidence is necessary in order to establish the diagnosis. 
The pus from chronie discharging sinuses in the face and neck should be regu- 
larly examined for the Actinomyces bovis. 

5. Preventive measures, involving the elimination of likely factors in the 
etiology of cervicofacial actinomycosis, are the responsibility of the dental 
surgeon. 

Finally, we desire to express our sincere thanks to Dr. N. E. Goldsworthy, Director 


f the Insttiute of Dental Research, Dental Hospital, Sydney, for his ready assistance and 
s quality bacteriology. 
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CASE REPORT OF TRAUMATIC LESIONS OF THE CHEEKS 
ASSOCIATED WITH MASTURBATION 


Gorpon R. Winter, D.D.S.,* PHILADELPHIA, Pa. 


HE patient, L. R. A., a white boy 14 years of age, reported to my office for 

a periodic dental prophylactic treatment and examination. I noticed that 
his cheeks were traumatized along the interdental lines of the mucosal surfaces 
and over a wider area near the commissures of the lips. A photograph (Fig, 1) 
was taken at this time. Rough or sharp areas on the teeth, unusual cuspal 
relations, or mandibular movements could not be detected. 





Figs. 1 and 2.—Upper teeth showing. 


The boy became my patient when he was 5 years of age, in September, 1928. 
Periodic prophylactic dental treatments were given semiannually from that time. 
During this interval, four Class I restorations were inserted in the deciduous 
teeth before exfoliation, which was within normal time limits. The eruption of 
the permanent teeth occurred without abnormal incident. The teeth assumed an 
aeceptable position and relation with an overbite of 2 mm. and an overjet of 1 
mm. All permanent teeth except the third molars were in position at the age of 
14 years. In these, five Class I restorations had been inserted. The boy was in 
good health, of average size and weight, participated in sports, and was not 
mentally retarded. 


*Assistant Professor of Oral Medicine, University of Pennsylvania Dental School. 
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Upon questioning the patient on this visit, he denied chewing his cheeks and 

id give no reason for the lesions. He stated that the cheeks were sore 
imes and oceasionally were irritated by spicy foods. The boy’s parents and 
H ‘hers were unable to give any explanation. They had never observed him 
wing his cheeks during study or at any other time. The patient was advised 
void trauma and to return in three months. At this time no improvement 
s noted nor could further information be elicited from parents and teachers 
» had been requested to watch him closely. The patient was referred to a 
chiatrist who discovered that the boy was masturbating and that during the 
‘itement of this experience he was wholly unconscious of the fact that he was 
wing his cheeks. Upon breaking the habit of masturbation. the boy recovered, 
| his cheeks have been normal ever since. (Fig. 2.) 


naan mnese™ 
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AN INVESTIGATION OF GELATIN SPONGE WITH THROMBIN 
AND PENICILLIN IN THE TREATMENT OF ORAL 
SURGICAL WOUNDS 


LESTER M. SILVERMAN, B.A., D.D.S., M.S.D.,* PortLANp, MAINE 


Review of the Literature 


HE accomplishment and facilitation of uncomplicated healing following 
oral surgical procedures are the aim of every practitioner. Thoma’*' postu- 
lated three factors involved in this process: 
1. Because absolute asepsis is difficult to obtain and maintain during the operation, a 
bactericidal and bacteriostatic agent is needed. 
2. Because secondary hemorrhage, although generally only slight, is common during 
the first twenty-four hours and sometimes occurs after the hemostatic effect of the local 
anesthesia subsides, a local hemostatic agent preventing disfiguring ecchymosis is a desirable 


addition. 
3. To prevent the breakdown of too large a blood clot, thus furnishing an excellent 
medium for bacterial growth, an agent to eliminate space must be found. 


With these postulates in mind, an agent or combination of agents is de- 
sirable to effect bacteriostasis, hemostasis, and clot support. The use of peni- 
cillin, thrombin, and gelatin sponge is, therefore, advanced to accomplish these 
aims. The literature which is pertinent to this study resolves itself into a dis- 
cussion of the properties of these substances. 


I. Absorbable Materials 


Gelatin sponge is one of a group of new materials developed and inves- 
tigated extensively in recent years. This group also includes fibrin foam, oxi- 
dized cellulose, and starch sponge. Tliey all have the common property of hemo- 
stasis and absorbability. 


1. Fibrin Foam.—l'ibrin foam is the name given to a laboratory-formed 
clot, made by reacting fibrinogen with thrombin under controlled conditions. 
It is obtained from human plasma fractionation and prepared into a porous 
and spongy matrix. Ingraham and Bailey* in 1944 used fibrin foam implants 
in the dura of monkeys, and they found that at the end of twenty-four hours 
the interstices of the foam were filled with clotted blood. The material had 
largely disappeared at the end of one week and could not be identified at the 
end of three weeks, with a minimum of tissue reaction. 


Submitted in partial fulfillment of the requirements of Northwestern University for the 
degree of Master of Science in Dentistry. 

Presented to the Dean’s Office, May 17, 1948. 

*Resident in Oral Surgery, Western State Psychiatric Hospital, and Eye and Ear Hospita! 
Pittsburgh, Pa. 
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The stimulation for the development of fibrin foam was the need for a 
iterial to control hemorrhage in neurosurgery where the usual methods of 
ature are nonapplicable. Its successful use in neurosurgery was reported by 
‘oodhall,®* Bering,® Ingraham and Bailey,” and others. 

The first report of its use in oral surgery was made by Thoma.*' Fibrin 
am saturated with thrombin and tyrothricin was placed in the sockets following 
moval of impacted lower third molars, and the wounds were sutured tightly. 
he results were encouraging. 

Losch** presented evidence of the successful use of fibrin foam and thrombin 
controlling hemorrhage from extraction wounds in two cases of known hemo- 
hilia. Mitechell,*® in his series, observed that the material exhibited remarkable 
‘mostatie effeets with no observable injurious results. 

Rault** reported on the use of fibrin foam in more than two hundred oral 
irgical cases and found it promoted healing by reducing the possibility of loss 

of blood elot, with resultant unfavorable sequelae. 

Gwinn, Grimm, and Ferber,'® in their series, found no indication of tissue 
irritation and no hindrance to the healing process with the use of fibrin foam 
in extraction wounds. They declared it to be the most effective agent for the 
prevention and treatment of postextraction hemorrhage. 


2. Oxidized Cellulose.—Oxidized cellulose is prepared from gauze or 
cotton by the use of nitrogen dioxide and tetroxide as an oxidative reagent 
converting unoxidized cellulose into polyanhydroglucuronie acid. Unruh and 
Kenyon® stated that 14 per cent carboxyl content gave a product maintaining 
the original texture that is slowly dissolved at the alkalinity present in tissue 
juices. 

Frantz and Lattes’’ revealed that oxidized cellulose had a specific hemo- 
statie action, dependent on the formation of coagula consisting of salts of cellu- 
losie acid and hemoglobin. In experimental animals, prog’essive absorption 
was noted with a small residual brown mass still present after twenty-four days. 
At thirty days none was detected. The investigators concluded that the material 
had been found to be hemostatic, nonirritating, and absorbable in various lengths 
of time depending on the amount used, the tissue bed, and the amount of blood. 

Correll and Wise’ reported that solutions of thrombin and penicillin were 
both rapidly destroyed by oxidized cellulose. Suspending gelatin sponges in 
these solutions caused no loss of potency and did not significantly alter the pH 
of the solution. 

Olwin and Wahl‘! found that oxidized cellulose reduced the pH of throm- 
bin and inactivated it. The cellulose could be buffered so that the pH of throm- 
bin was not greatly altered, but if the carboxyl content was sufficiently high 
the thrombin was still inactivated by some unknown factor in the cellulose. 

Lattes and Frantz* inserted oxidized cellulose, fibrin foam, and gelatin 
sponge between the fragments of fractured bones of dogs. Healing in the pres- 
ence of fibrin foam and gelatin sponge was almost as rapid as that seen in con- 
‘rol defects, while with the cellulose osteogenesis was retarded greatly. This 
vould make it appear that fibrin foam and gelatin sponge would be superior 
10 oxidized cellulose in tooth sockets and cyst cavities of the jaws. 








262 





LESTER M. SILVERMAN 


In fifty-seven cases following tooth extraction, Gwinn, Grimm, and Ferber’’ 
found oxidized cellulose to be an effective agent for the prevention or treatment 
of hemorrhage. Infection did not occur in any of these patients, and ther 
was no noticeable slowing up of the healing process. 

Nathan*’ reported the use of oxidized cellulose in one hundred cases foi 
the control of hemorrhage following dental extractions. He noted that the 
cellulose had a marked tendency to expansion after absorption of blood, followed 
by extrusion of the clot and resultant breakdown at times. He considered it 
the best of various agents available, simple to use, with negligible tissue reaction. 
The one disadvantage was the localized swelling that frequently followed its 
use. 


3. Starch Sponge.—Starch sponge, a readily absorbable and nonirritating 
material, was investigated by Bice, MacMasters, and Hilber.6 The material 
had the disadvantage of being friable and impractical for surgical wounds. 


4. Gelatin Sponge—Correll and Wise® in 1945 reported the production 
of an absorbable sponge composed essentially of gelatin and designed primarily 
for hemostasis. In subsequent experiments conducted by Pilcher and Meacham,* 
Correll, Prentice, and Wise,? and Light and Prentice,** its usefulness as an 
effective hemostatic agent was established with complete absorption and no ap- 
preciable tissue reaction. 

The gelatin sponge is prepared by converting a soluble, nonspecific protein 
into an insoluble but absorbable material. A specially prepared skin gelatin 
solution is beaten and foamed to the desired porosity, air dried in monel metal 
forms, placed in jars, sterilized by dry heat at 149° C., and the jars sealed to 
assure their sterility. The sponge is a light, nearly white, nonelastic, tough, 
porous matrix that may be cut into any size or shape. It shows no tendency 
to disintegrate even with rough handling. A piece of the sponge may be rapidly 
wetted by working it vigorously between moistened fingers, and it will then 
readily imbibe water. A 10 mm. cube weighing approximately 9 mg. will take 
up about fifty times its weight of water or forty-five times its weight of oxalated 
whole blood. 

The Council on Pharmacy and Chemistry" of the American Medical Associ- 
ation announced the acceptance of Gelfoam for admission to New and Nonofficial 
Remedies as follows: 

‘‘ABSORBABLE GELATIN SPONGE—gelfoam—Upjohn—aA sterile absorbable wa- 
ter—insoluble gelatin base sponge. 

Actions and Uses.—Absorbable gelatin sponge material, although insoluble in aqueous 
mediums, is absorbable and as such may be used as a surgical sponge, which may be left in 
place following closure of an operative wound. It is claimed that such material will be com- 
pletely absorbed without inducing excessive formation of scar tissue or excessive cellular re- 
action in from four to six weeks. It is indicated in the control of capillary bleeding, par- 
ticularly when moistened with thrombin solution. ’’ 


a, Absorbable Property.—Studies on the absorption of the gelatin sponge 


in the liver, kidneys, spleen, and abdominal wall by Jenkins and Clarke*® in- 
dicated that under favorable circumstances the sponge underwent absorption 
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‘hin about five weeks, although in the presence of a leucocytic response due 
nfection or tissue damage, the sponge may become liquefied within a week. 
Correll and Wise*® implanted gelatin sponge and fibrin foam in rat muscle 
| have shown complete absorption in fifty days for fibrin foam and in thirty 
devs for gelatin sponge with local tissue reaction being slight in both. Light 
| Prentice** in another comparative series of gelatin sponge and fibrin foam 
experiments performed cranial operations on Rhesus monkeys. They found no 
vreciable difference in the reactions when these substances were implanted 
dura, uninjured brain, injured brain, or beneath the cortex. Histologic 
s'udies indicated that tissue reaction began about the sixth day with appearance 
leucocytes, and maximum reaction occurred by the twelfth day, when lympho- 
tes and giant cells predominated. The material disappeared between the 
twentieth and forty-fifth days, and the mechanism appeared to include engulf- 
ment by giant cells. 


b. Hemostatic Property.—Gelatin sponge per se-was found to be an effective 
hemostatie agent by Jenkins, Senz, Owen, and Jampolis** in a series of experi- 
ments on dogs. They indicated that the clotting effect of the sponge may be 
lue to the liberation of thromboplastin when the platelets in the blood entering 
the sponge beeame damaged by contact with the walls of myriads of interstices. 
This thromboplastin liberated along with prothrombin and calcium in the blood 
may then produce enough thrombin to initiate the clotting mechanism. 


Most of the investigators used the sponge soaked in either human or bovine 
thrombin, because if its immediate action upon the fibrinogen of the blood to 
produce the fibrin clot; the meshes of the sponge acted to carry the thrombin 
solution to the source of bleeding, at which place it was maintained. 

Jenkins, Janda, and Clarke?’ used gelatin sponge moistened in saline solu- 
tions, with and without thrombin in experimental wounds in thirty dogs. It 
adhered to the raw surface and controlled bleeding without the necessity of 
sutures. Within thirty minutes it was so adherent to the raw surface that it 
was difficult to remove without tearing. A somewhat more rapid hemostatic 
action appeared when the gelatin sponge was soaked in thrombin than when 
it was used alone. Although these experiments gave indication that gelatin 
sponge itself had hemostatic properties, the investigators recommended the ad- 
dition of thrombin to control bleeding in clinical cases. Continued studies in- 
dicated that the immediate hemostatic actions of gelatin sponge, oxidized cellu- 
lose, and fibrin foam (all without thrombin) were about the same; the fibrin 
foam could be more easily broken up and the oxidized cellulose did not adhere 
as readily to the raw surface as did the gelatin sponge. Clinically, it was used 
in fifty patients for hemostasis as a supplement to ligature or where ligature 
was not appropriate. The sponge was successful in cholecystectomy, liver bi- 
opsy, splenectomy, rectal and breast operations. In one of the cases where a 
biopsy of the liver had been taken, two attempts to control bleeding with oxi- 
lized cellulose were unsuccessful, but gelatin sponge promptly stopped the 
hleeding. 








264 LESTER M. SILVERMAN 





c. Bacteriostatic Property— Abbott and Coleman’ reported on the use 0! 
gelatin sponge and thrombin in eighty-three neurosurgical cases and cited iis 
advantages in adherence to the bleeding surfaces, ready hemostasis, lack 0! 
tissue reaction, and no evidence of infection subsequent to its use. Bacterio- 
logie studies carried out on the gelatin revealed that all cultures were sterile. 

That gelatin per se is an extremely good culture medium for bacteria and 
that its introduction into contaminated wounds would not be without its limita- 
tions were emphasized by Jenkins and Clarke.2® They observed that the liquc 
faction process was more rapid in the presence of a conspicuous number of poly- 
morphonuclear leucocytes. 

It has, therefore, been suggested that a penicillin solution be used with 
the gelatin sponge in those cases in which bacterial contamination is present or is 
a probable sequela. 

Correll and Wise® used gelatin sponge impregnated in a penicillin solution 
(5,000 Oxford units/c.c.) in a series of cases in 1945 and found no difference in 
the absorption time as contrasted to a control series where no penicillin was 
used. In 1947, these investigators’? reported that suspending pieces of gelatin 
sponge in thrombin or penicillin solution caused no loss of potency and did not 
significantly alter the pH of the solutions. 

The incorporation of penicillin into fibrin foam and thrombin as a bac- 
teriostatic, inhibiting clot breakdown, was reported by Weiner and Wald.*° 
They demonstrated its use in a case involving the surgical removal of a large 
fibromyxoma of the mouth. 

Penicillin with gelatin sponge was used as a postoperative dressing in three 
hundred fifty cases of extraction of teeth by Scrivener and Schantz** with post- 
operative pain negligible in every ease. 

Thoma and Sleeper*? used both fibrin foam and gelatin sponge with a peni- 
cillin solution (10,000 Oxford units/e.c.) in a series of cysts and tumors of the 
jaws where infection or contamination was present. None of the patients thus 
treated complained of pain characteristic of postoperative infection. 

Baker and Smith* reported that it was desirable to treat fresh wounds 
which are extensive, bleeding, and potentially infected by the use of foam, 
thrombin, and penicillin solutions. They demonstrated, both clinically and in 
vitro, hemostatic and bacteriostatic qualities of the combination. 


d, Nonantigenic Property—tLight* considered gelatin sponge an excellent 
nonantigenie material since its essential component gelatin is a universal protein 
deficient in the amino acids containing aromatic radicals. The anaphylactic 
and precipitin reactions depend on these radicals. 


e. Clot-Supporting and Reparative Properties—Jenkins et al.?*° made a 
series of studies of gelatin sponge on the healing of the stump of the liver in 
dogs. They reported on its activity in the process of repair as follows: 

The spongy physical properties of the sponge hasten formation of the clot when blood 
enters its interstices and then gives structural support to the clot. This reinforced clot, 
through the liberation of fibrin during the clotting process, becomes adherent to the wound 
surface. Protection and support are given to the process of window repair by permitting 
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oplasia to develop under cover of the adherent sponge as well as into the interstices of 
sponge. Finally the sponge undergoes absorption after it has served its purpose of aiding 
of the most important protective mechanisms of the body, the clotting of blood and the 


irative process. 


Histologic studies on the absorbability of the sponge by Sutton*® gave evi- 
d nee that the material is relatively nonirritating and not a barrier to connective 
sue organization and repair. 


f. Applications in Dentistry.—The use of gelatin sponge in dentistry was 
orted by Guralnick?® in 1946. The cases listed included two cystectomies, 
ir impacted lower third molars, one apicoectomy, and six extractions. <A 
ce of sponge, soaked in thrombin and of sufficient size to fill the cavity, was 

placed in the area. Healing seemed to be accelerated and postoperative edema 
and discomfort minimized. The possibility of using gelatin sponge as a vehicle 
for penicillin solution was suggested. He concluded that the two primary values 
of this agent were: (1) the obliteration of ‘‘dead ‘space’’ and (2) control of 
bleeding. 

Berg,‘ reporting on its use in a series of twenty extractions, concluded 
that gelatin sponge implanted postoperatively acted as a mechanical hemostatic 
agent, obliterated dead space, and induced rapid healing. 

Laskey*®® employed gelatin sponge soaked in thrombin in tooth sockets and 
other larger cavities. He observed that it acted as a bacterial insulator many 
times more impenetrable than a normal physiologic blood clot, and was a good 
support for tissue flaps. 

In their series, Scrivener and Schantz** implanted a piece of gelatin sponge, 
saturated with penicillin solution (1,000 units/c.c.), as a postoperative dressing 
following extraction. This procedure reduced bleeding to a minimum, and 
made postoperative pain negligible in every case. The material was sutured 
tightly into the socket in cases of complicated impaction. Two cases of dry 
socket developed, which were promptly arrested by a repetition of the same 
treatment. Additional treatment for postoperative hemorrhage was required 
in three patients who displaced the sponge before the blood clot had become 
organized. 

Costich"' used gelatin sponge one hundred two times when there were 
special problems in hemostasis or tissue support. These included full-mouth 
extractions under general anesthesia, perforation: of the maxillary sinus fol- 
lowing tooth extraction, gingival hemorrhage following dental prophylaxis in 
patients with hereditary telangiectasia, and bleeding from biopsy wounds. He 
reported the production of prompt hemostasis, and the presence of the sponge 
did not seem to retard healing or accentuate discomfort. 

Thoma and Sleeper,®? in a series of case reports, evaluated gelatin sponge 
in the obliteration of cavities resulting from the excision of cysts and tumors 
of the jaw. Before inserting the sponge in a wound, it was soaked in a solution 
to render the material more pliable and more easily adaptable to the cavity. 
The solutions used were: (1) normal saline where no infection or controllable 
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bleeding was present; (2) thrombin solution, 100 units/e.c., where much bleed 
ing oceurred; (3) penicillin solution, 10,000 units/c.c., where infection or con- 
tamination existed; and (4) thrombin and penicillin solutions in equal parts 
for hemostasis and antibacterial effect. They concluded that the sponge acted 
as a space obliterator, and, after absorption and replacement by fibrous tissue 
was eventually incorporated into bone. Its application in spaces where there 
had been long-standing chronic infection was not recommended, as rapid ab- 
sorption occurred. When used in cavities where unerupted or transplanted teeth 
were present, no interference with development or eruption was noted, and these 
teeth assumed their position in the arch in a normal manner. 

Sutton*® made a histologic study of a series of gelatin sponge implants and 
their effect on the healing process of extraction wounds, compared with the 
healing of untreated extraction wounds. Connective tissue organization of the 
twenty- and forty-day control specimens appeared to be delayed due to cystic 
area formation. This was not evidenced in the sponge-implanted sockets. <A 
giant-cell response was noted in the sponge-implanted sockets, being most evi- 
dent in the ten-day section. The absorption of the sponge between the thirtieth 
and fortieth days was attributed to this giant-cell response. There was no ap- 
preciable difference noted in new bone formation between the control and sponge- 
implanted sockets. No increase in osteoclastic activity was occasioned by the 
use of the sponge. He concluded that the sponge did not constitute a barrier to 
organization and repair. 

II. Bovine Thrombin 

The accepted concept of the coagulation of blood is expressed by two simple 
equations: 

1. Prothrombin + Caleium + (Thromboplastin) — Thrombin 

2. Fibrinogen + Thrombin — Fibrin 
When blood is shed, thrombin is the natural clotting agent formed. 

Topical thrombin is a sterile, water-soluble, white powder, derived from 
bovine blood. According to New and Nonofficial Remedies**: ‘‘Thrombin is in- 
tended as a hemostatic for topical application to control capillary bleeding in 
operative procedures. It may be applied as a dry powder or dissolved in sterile 
isotonic saline solution.’’ ; 

III. Penicillin 

The important therapeutic principles in the use of penicillin as outlined 
by Hoffman** are the following: 

(1) The invading bacteria must be sensitive to penicillin; (2) the amount of penicillin 
given systemically must be sufficient to produce a therapeutic level for the particular micro- 
organism; (3) the intervals between doses must be small enough to prevent the disappearance 
of penicillin from the blood stream for any considerable time; and (4) the treatment must 
be continued long enough to prevent a resurgence of the disease. 

It should be remembered that bacteria sensitive to penicillin can become 
resistant if grown in concentrations of penicillin too small to kill the bacteria. 

As stated before, Guralnick®® advised the possibility of using Gelfoam as a 
vehicle for the introduction of penicillin. Mitchell,** in his series of extraction 
eases, used penicillin and other bacteriostatic drugs in conjunction with fibrin 
foam. Fibrin foam saturated with a thrombin-penicillin solution was implanted 
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i the cavity resulting from surgical removal of a large fibromyxoma by 
\viner and Wald.* Stone** reported a series of fifty-three patients with im- 
pected third molars, twenty-seven of whom received implantation of 100,000 
units of erystalline sodium penicillin directly into the socket following removal, 
ar | twenty-six did not. Thoma and Sleeper®? used penicillin with fibrin foam 
for the obliteration of cavities in the jaws resulting from the excision of cysts 
ai] tumors when evidence of infection or contamination existed. 
These reports are in keeping with a statement of Fleming®® made in 1945 
t penicillin was likely to be extremely successful in the mouth and respira- 
tract. Nearly all the bacteria common in these regions were sensitive to 
icillin; the only difficulty was to get the penicillin in contact with them. 


+ 


as 


Plan of Investigation 


In combining three agents, gelatin sponge for clot support, penicillin for 
acteriostasis, and thrombin for hemostasis, an evaluation of their properties 
and efficiency in oral surgical procedures suggested several approaches to the 
roblem. 

The use of this combination in cases of routine extractions was considered 
advisable to make available a clinical study of effectiveness. This should deter- 
mine ¢elinieally its influence on hemorrhage, pain, and healing. 

A study of a series of histologic sections of gelatin sponge implants in ex- 
traction sockets compared with control sockets was indicated. An evaluation 
should be obtainable as to the comparative rate and manner of absorbability, 
the rate and manner of healing, and extent of osteoblastic and osteoclastic ac- 
tivity in the presence of a foreign material. 

Finally, it was important to determine whether the penicillin, impregnated 
in the sponge and applied locally, was being absorbed and exhibiting a con- 
centration of therapeutic level. Serum penicillin level determinations were in- 
dicated to obtain this information. 


Materials and Methods 


The gelatin sponge is marketed under the trade name of Gelfoam and is 
supplied in sterile glass jars. The topical thrombin is a sterile, water-soluble, 
white powder supplied in a vial containing 1,000 units. (The unit of thrombin 
has the power to clot 1.0 ml. of fibrinogen solution in 15 + 0.5 seconds at 28° + 
1° ©.) The penicillin G (sodium salt) is a sterile, water-soluble, crystalline 
powder available in vials of 200,000 units. (The international unit is defined 
as the specific penicillin activity contained in 0.6 yg of penicillin standard.) 
All these materials were furnished by courtesy of the Upjohn Company. 

The patients used for this study were obtained from the Oral Surgery 
Department of Northwestern University Dental School. Cases of multiple ex- 
traction were used so as to provide a control on the same mouth under conditions 
similar to the experimental case. 

A satisfactory method of sponge implantation was arrived at after con- 
siderable experimentation. The thrombin was prepared in solution with 5 c.c. 
ot sterile physiologic saline yielding a thrombin activity of 200 units per c.c. 
One ¢.e. of thrombin solution was injected with a sterile syringe into a vial of 
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penicillin containing 200,000 units. This thrombin-penicillin solution was then 
transferred to a sterile glass container. The gelatin sponge was removed fro 
the jar with sterile forceps, and a piece approximately two-thirds the size of the 
tooth socket was cut off with scissors or scalpel. It was then placed in the cou- 
tainer containing the thrombin-penicillin solution. Sterile forceps were used 
to express the air bubbles from the meshes of the material. When the air was 
expressed, the sponge soaked up the solution and resumed its size and shape. 
Immediately following extraction of the tooth, the socket to be implanted was 
sponged dry. Care was taken to avoid dilution or contamination of the socket 
contents with saliva. The sponge containing thrombin-penicillin solution was 
placed well into the tooth socket where it filled with blood and swelled to the 
volume of the socket. The socket was observed for postoperative hemorrhage 
for five minutes. Where deemed necessary, a suture was placed buccolingually 
across the surface of the socket to maintain the sponge. 

The control sockets were handled as routine extractions and observed for 
a five-minute period for postoperative hemorrhage. 

Observations were made postoperatively at twenty-four hours, forty-eight 
hours, seventy-two hours, and at one week for hemorrhage, pain, and healing. 
Postoperative pain was determined by inflammatory reactions and subjective 
symptoms of the patients. Healing was evaluated by the nature of the clot 
and extent of epithelization. Abundant healing was graded as ‘‘marked’’ 
(XXX); healing of a routine nature was graded as ‘‘moderate’’ (XX); healing 
with slight decomposition of the clot was graded as ‘‘slight’’ (X); complete 
clot breakdown was graded as ‘‘no’’ (QO) healing. 

For histologic study, a section was removed from the healing experimental 
and control sockets according to the method as outlined by Christopher.’ The 
mucoperiosteum was raised and two converging cuts were made into the alveolar 
process with a three-fourths inch lightening disk. A wedge-shaped section of 
the labial alveolus and the socket contents were removed by the aid of a scalpel. 
The process was trimmed, the space was filled with gelatin sponge, and the flap 
sutured into place. 

The specimens were wiped clean and placed in a bottle containing 10 per 
cent formalin. The sections were decalcified, blocked, sectioned, stained with 
hematoxylin and eosin, and mounted on microscopic slides. 

Serum penicillin level determinations were carried out on 5 ¢.c, venipune- 
ture specimens. These were taken at one-, three-, four-, five-, and six-hour in- 
tervals, following implantation of gelatin sponge soaked in thrombin-penicillin 
solution. The serial dilution method after Rammelkamp* using hemolytic 
streptococci (C-203) as test organisms was used for assay of penicillin. 

Table I is an analysis of the number of cases of hemorrhage during opera- 
tion and postoperatively in the control and treated groups. The first portion of 
the table classifies the cases according to degree of hemorrhage. The second 
portion lists the number of cases of hemorrhage (sum of lines 1, 2, and 3), re- 
gardless of degree, and cases of no hemorrhage. 

Table II is.an analysis of the number of cases of pain in the control and 
experimental groups at twenty-four hours, forty-eight hours, seventy-two hours, 
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TABLE I. HEMORRHAGE 














; : DURING | POSTOPERA- 





























; | DURING POSTOPERA- 
‘ DEGREES OPERATION TIVELY OPERATION | TIVELY 
Control Group Experimental Group 
1 XXX 8 4 8 0 
2 XX 32 24 30 0 
; 3 X 65 36 67 6 
S 4 0 0 41 0 99 
1 XXX 
6 2 XX } 105 64 105 6 
3 xX 
4 0 0 41 0 99 
S XXX Marked. 
XX Moderate. 
Xx Slight. 
0 None. 
4.0- 
| 
I 19, 
t 4.8. 
ol Legend 
Case /=x 
e ‘ol 2-0 
t “— 3=o0 
. Y¥=A 
4.5 5=0 
o 6-8 
14 “ 
e : 7=8 
3S 6-@ 
y 43E q -8 
il at 10-4 
e = Mean Va./ues = —-—— 
3 
¥ & //- 
if 7 
~ 
lL. NY IO wes 
S 
Dp ag 
= 
S 
ir 3 OOF 
=< 
h & a7 
€ 
2 > 0.6L 
& 
l- a 
0.5, 
n 
i¢ O4L 
0.3, 
A- 
I a2 
d 
a. 0./ 
€ a oo 
ie £3, ——~asiie 
| 
rs) 4 2 3 4 
d 0 ’ 
2 Time in Hours 
I 1.—Graphic illustration of serum penicillin level determinations listed in Table V. Mean 


response is indicated by connecting line. 





270 LESTER M. SILVERMAN 
and one week. The first portion of the table classifies the cases according 1 
degree of pain. The second portion of the table lists all cases of pain (sum o 


lines 1, 2, and 3), irrespective of degree, and cases of no pain. 


TABLE II. PAIN 








DEGREES | 24 HOURS 48 HOURS 72 HOURS 1 WEEK 
E Cc E 
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TABLE III. HEALING 








DEGREES | 24 HOURS | 48 HOURS 
E C E 

XXX 2 54 23 68 
XX 48 56 34 

3 24 3 

0 2 0 
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TABLE IV. SERUM PENICILLIN LEVELS 








1 HOUR 3 HOURS | 4 HOURS 5 HOURS 6 HOURS 


0.99 0.496 0.248 0.064 0.064 
1.98 0.24 0.124 0.062 0.062 
0.50 0.124 0.00 0.00 0.00 
0.992 0.50 0.13 0.00 0.00 
0.54 0.18 0.18 0.06 0.00 
0.99 0.496 0,248 0.064 0.00 
0.50 0.18 0.06 0.06 0.00 
0.54 0.248 0.18 0.00 0.00 
0.992 0.632 0.248 0.13 0.06 
0.50 0.18 0.00 0.00 0.00 


Mean Determinations 
0.8524 0.3276 0.1418 0.044 0.0186 














( 


GS, 


S 


Pie 


ls 


G: 


ce 


GELATIN SPONGE WITH THROMBIN AND PENICILLIN IN ORAL SURGERY 271 


Table III is an analysis of the number of cases of healing in the control and 
rimental groups. The first part classifies the cases according to degree of 
ing. The second part lists all cases of satisfactory healing (sum of lines 1 
2) and eases of unsatisfactory healing (sum of lines 3 and 4). 

Table IV gives the serum penicillin levels in ten different cases, at one-, 
e-, four-, five-, and six-hour intervals, following implantation of gelatin 





Fig. 3. 


Fig. 2.—Two-day experimental section. (High power; hematoxylin and eosin stain.) 
Gelatin sponge; F, fibrin. 
The interstices of the gelatin sponge are filled with clot, including its cellular elements. 


es of the sponge are bound together by interlacing strands of fibrin. No cellular reaction 


sible. 
Fig. 3.—Four-day experimental section. (High power; hematoxylin and eosin stain.) 
relatin sponge; JR, inflammatory response. 


A mild inflammatory response is observed. The gelatin sponge is invaded by white 
and immature fibroblasts. 
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Fig. 4.—Ten-day experimental section. (Low power; hematoxylin and eosin stain.) AP, 
Alveolar gent CI, cellular infiltration; GS, gelatin sponge; FA, fibroblastic activity. 

Fig. 5.—Higher magnification of Fig. 4. (High power; hematoxylin and eosin stain.) AP, 
Alveolar process ; OM, osteoid matrix; OA, ree activity; CJ, cellular infiltration. 

Fig. 6.—Higher magnification of Fig. 4. (High power; hematoxylin and eosin stain.) 
GS, Gelatin sponge; CI, cellular infiltration; GC, giant cells. 
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Fig. 7.—Fifteen-day experimental section. (Low power; hematoxylin and eosin stain.) 
A Alveolar process; BV, blood vessel; C/, cellular infiltration; GS, gelatin sponge, 

Fig. 8.—Higher magnification of Fig. 7. (High power; hematoxylin and eosin stain.) FA, 
F blastic activity; CJ, cellular infiltration; GS, gelatin sponge. 

Fig. 9.—Higher magnification of Fig. 7. (High power; hematoxylin and eosin stain.) 
A Alveolar process; NBF, new bone formation; BV, blood vessel; FA, fibroblastic activity. 
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sponge impregnated in thrombin and 200,000 units of crystalline penicillin i 
postextraction sites. The mean response of the group is also recorded. 

The ten-day experimental section reveals a blood clot enmeshed in the 
latticework of the sponge with fibroblastic activity in evidence (Figs. 4 and 6 


Fig. 10. 


Fig. 11. 


Fig. 10.—Twenty-day experimental section. (High power; hematoxylin and eosin stain.) 
AP, Alveolar process; Cl, cellular infiltration; NBF, new bone formation; GS, gelatin sponge. 

Fig. 11.—Twenty-day experimental section. (High power; hematoxylin and eosin stain.) 
GS, Gelatin sponge; FA, fibroblastic activity; GC, giant cells; CJ, cellular infiltration. 
Primitive connective tissue is invading the clot. Fig. 6 illustrates the clot held 
in the interstices of the sponge invaded by white blood cells, both polymorpho- 
nuclear leucocytes and lymphocytes. Giant cells are in evidence around the 
implant. Organization is more complete next to the alveolar bone with evidence 
of beginning bone formation (Fig. 5). Some osteoclastic activity is also ap- 
parent. 

The fifteen-day experimental section is a more advanced picture of the ten- 
day section in terms of repair (Fig.7). The gelatin sponge has absorbed slightly 
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at the periphery with more complete fibroblastic activity invading the sponge 
g. 8). Osteoblastie activity is evident in the form of bone spicules in close 
aj) roximation to the alveolar wall (Fig. 9). 


Fig. 12. 





Fig. 13. 

Fig. 12.—Twenty-five-day experimental section. (Low power; hematoxylin and eosin 
Stain.) AP, Alveolar process; BV, blood vessels; GS, gelatin sponge; NBF, new bone forma- 
tion 

Fig. 13.—Higher magnification of Fig. 12. (High power; hematoxylin and eosin stain.) 
BV, Blood vessels; CT, connective tissue; GS, gelatin sponge. 


In the twenty-day experimental section, the gelatin sponge is fragmented 
and gives evidence of further absorption. Organization continues to take place 
from the periphery toward the center of the socket. A marked cellular reaction 
s evident by the predominance of lymphocytes and giant cells (Fig. 11). Os- 
teoblastie activity is demonstrated by new bone deposition along the margins of 
the alveolus (Fig. 10), 


—s 
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The twenty-five-day experimental section still exhibits strands of gelatin 
sponge infiltrated with a highly organized connective tissue (Fig. 12). Nun- 
erous blood vessels can be distinguished. New bone deposition is apparen‘ 
Fig. 13 illustrates the gelatin sponge being infiltrated with connective tissue, 
resulting in the formation of thinner, smaller, isolated areas. These smaller 
areas are still further reduced by the phagocytic action of giant cells. 


Fig. 14. 





Fig. 15. 


Fig. 14.—Thirty-day experimental section. (Low power; hematoxylin and eosin stain.) 
AP, Alveolar process; BV, blood vessels; C/, cellular infiltration; CT, connective tissue; 
NBF, new bone formation. 

Fig. 15.—Higher magnification of Fig. 14. (High power; hematoxylin and eosin stain.) 
CT, Connective tissue; NB, new bone; BV, blood vessel. 


In the thirty-day experimental section the gelatin sponge cannot be detected, 
but the site of implantation shows a few giant cells, lymphocytes, and young 
fibroblasts. Further organization of the socket is illustrated in Figs. 14 and 
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Fig. 16. 


Fig. 17. 


Fig. 18. 





Fig. 16.—Ten-day control section. (High power; hematoxylin and eosin stain.) AP, 
olar process; OA, osteoclastic activity; FA, fibroblastic activity; CJ, cellular infiltration. 
Fig. 17.—Fifteen-day control section. (High power; hematoxylin and eosin stain.) AP, 
olar process; FA, fibroblastic activity. 

Fig. 18.—Fifteen-day control section. (High power; hematoxylin and eosin stain.) AP, 
lar process; NBF, new bone formation; BV, blood vessels; C/, cellular infiltration, 


-1 
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15 by the dense connective tissue, the numerous blood vessels, and the spicules 
of new bone. 

The ten-day control socket reveals a blood clot in the beginning phases 0: 
organization. This is evidenced by fibroblastic activity along the alveolar mar- 
gin (Fig. 16). This section also illustrates a cellular reaction of polymorpho- 
nuclear leucocytes and lymphocytes. Some osteoclastic activity is apparent, 
and new bone formation can be detected along the margins of the alveolus. 


Fig. 19. 


Fig. 20. 
Fig. 19.—Twenty-day control section. (High power; hematoxylin and eosin stain.) AP, 
Alveolar process; FA, fibroblastic activity; NBF, new bone formation. 


Fig. 20.—Twenty-day control section. (High power; hematoxylin and eosin stain.) Cl, 
Cellular infiltration; BV, blood vessel; C7, connective tissue. 


In the fifteen-day control section, many more fibroblasts are apparent 
(Fig. 17). Young connective tissue elements continue to invade the substance 
of the clot. New blood vessels are demonstrable. The cellular response is more 
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rked than in the ten-day control socket, with lymphocytes predominating. 
18 illustrates evidence of osteoblastic activity. 
The twenty-day control section shows progressive organization of the clot. 
1 connective tissue is more dense in character. Blood vessels are more nu- 
m-rous. The round-cell infiltrations remain demonstrable in Fig. 20. Osteo- 
tie activity continues (Fig. 19). 
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Fig. 22. 
Fig. 21.—Twenty-five-day control section. (High power; hematoxylin and eosin stain.) 
AP, Alveolar process; BV, blood vessel: NBF, new bone formation; CT, connective tissue. 


Fig. 22.—Thirty-day control section. (Low power; hematoxylin and eosin stain.) 4P, 
CT, connective tissue; CJ, cellular infiltration; BV, blood vessels; NBF, new 


Alveolar process ; 

bone formation, 
: In the twenty-five-day control section, the process of repair is further 
eC demonstrable. The connective tissue elements are highly organized (Fig. 21). 
. There is an inerease in the number of blood vessels. New bone formation con- 

tinues along the alveolar margin. 
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The thirty-day control socket demonstrates dense connective tissue, num 
erous blood vessels, and spicules of new bone (Fig. 22). Minimal amounts o 
the blood clot are demonstrable. <A slight cellular infiltration is still in evidence 
Fig. 22 illustrates active organization. 


Discussion 

Clinical.—One phase of study was a clinical investigation of the gelatin 
sponge containing thrombin-penicillin solution. One hundred five cases of 
multiple extractions were evaluated for postoperative hemorrhage, pain, and 
healing. This method provided an experimental and control socket in each case 
under similar conditions. Eighty-five of the experimental and control cases 
were bilateral extractions of teeth in the same general areas of the mouth, i.e., 
molar versus molar, premolar versus premolar. 

The similarity in degree of hemorrhage during operation between the experi- 
mental and control cases is an interesting observation. This, coupled with the 
fact that the teeth were removed from the same general areas of the same mouth, 
further eliminates the possibility of such a situation occurring at random. 
These HDO (degree of hemorrhage during operation) values should therefore 
be reliable in evaluating hemorrhage postoperatively. 

In the control group, the following degrees of postoperative hemorrhage 
were recorded: four marked, twenty-four moderate, and thirty-six slight. The 
treated cases exhibited but six cases of slight hemorrhage. For statistical pur- 
poses, all cases of hemorrhage were totaled regardless of degree of bleeding as 


illustrated in the second portion of Table I. Hemostasis was obtained in ninety- 
nine treated cases and in forty-one contro] cases. Bleeding was noted in six 
treated cases and in sixty-four control cases. By the method*’ of chi? (,?), 
hemostasis versus hemorrhage was evaluated in the experimental and control 


groups. 

An application of the formula in testing the significance of the values pro- 
cured in postoperative observations of hemorrhage resulted in a x? value of 72.08. 
This figure is highly significant. A figure so high does not require its application 
to Fisher's table. The chance of coincidence in 105 pairs of cases is much less 
than 1 in a 100. It ean, therefore, be assumed that the gelatin sponge impreg- 
nated in thrombin-penicillin solution is an effective hemostatic agent. 

The statistical method of x? was also used to measure the significance of 
ihe results obtained in pain and healing. Case 19 was a patient who gave a 
history of postextraction bleeding varying from three to seven days on three 
separate occasions. Following the extraction of the lower right second molar, 
slight bleeding continued up to seventy-two hours. However, on removal of 
the lower left third molar and implantation of the gelatin sponge with throm- 
bin-penicillin solution, slight bleeding was evidenced postoperatively. Ob- 
servations at twenty-four hours revealed good clot formation with no secondary 
hemorrhage on subsequent observations. Similar findings were recorded in three 
other eases. 

This investigation revealed that the thrombin was readily absorbed within 
the meshes of the foam and its topical application facilitated. Hemostasis was 
readily effected. The properties of absorbability and nonirritability of the 
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s) onge permitted its being left in the wound, thus eliminating the possibility 
listurbing the clot. 

Secondary hemorrhage often ensues as a result of breakdown of the initially 

ned clot. It was observed clinically that the sponge was incorporated into 
al 1 gave structural support to the clot. No cases of secondary hemorrhage were 
o) served in the experimental series. One patient (Case 101) did return twenty- 
fo ir hours postoperatively with oozing from the socket as a result of displacing 
t) © sponge during mastication. The oozing was immediately arrested by another 
sponge implant. 

The first part of Table II is a summation of the degrees of postoperative 
pain at twenty-four hours, forty-eight hours, seventy-two hours, and one week. 
The severity of pain was more marked in the control cases at all time intervals. 
None of the treated cases exhibited marked or acute pain. 

Since postoperative pain was determined by inflammatory reactions noted, 
together with the subjective symptoms of the patient, it was decided to dis- 
regard intensity of pain and classify all cases as either having pain or having 
no pain. These data are recorded in the second part of Table II, It is interesting 
to observe that in both the experimental and control cases there was a progress- 
ive diminution in the number of patients exhibiting pain, as time elapsed. 

*The x? values derived were 37.62 at twenty-four hours, 30.06 at forty- 
eight hours, 32.99 at seventy-two hours, and 35.00 at one week. Al] these values 
are highly signifieant, and the probability of such situations occurring at ran- 
dom is much less than 1 in a 100. It ean, therefore, be concluded that through- 
out the period of clinical observation, the incidence of postoperative pain was 
reduced significantly by the use of thrombin-penicillin solution in gelatin sponge. 


The reduction in incidence and degree of postoperative pain in the treated 
cases may be attributed to several factors. The incorporation of penicillin in 
the sponge and maintenance of the medicament locally serve as a bacterio- 
static,” °° preventing clot breakdown through bacteriolysis. It was observed 
that fewer inflammatory reactions resulted in the treated cases in contrast to 


1 


the control eases. 


When this project was undertaken, gelatin sponge per se was used in a 
number of postextraction sockets with no variation in incidence of postoperative 
pain as compared to untreated sockets. Secrivener,*® using the sponge with 
penicillin in 350 sockets, comparing results with an equal number of cases in 
whieh penicillin was not used, had adopted this form of treatment routinely 
after all extractions. 

Another factor in the reduction of the postoperative pain is the mechanism 
ot protection offered by the sponge per se. It acts as a mechanical barrier to 
food and debris which normally accumulate in postextraction wounds and as 
irritants initiate an inflammatory reaction. Postoperative irrigation of some of 
the control sockets yielded particles of food and debris. Their elimination re- 
sulted in a reduction in degree of pain that these patients were experiencing. 

The first part of Table III records the degree of healing at twenty-four 
hours, forty-eight hours, seventy-two hours, and one week. At twenty-four 


*The tabulations recorded in Table II were applied to the x? formula for statistical 
analyses, 
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hours, marked or abundant healing was observed in fifty-four of the treated 
sockets, whereas, of the control sockets twenty-one cases were classified as abun- 
dant healing. Similar results were noted throughout the observation period. 
Two cases of dry socket developed in the controls as compared to no dry sockets 
in the experimental group. Slight or retarded healing was noted in twenty-one 
control eases and in three treated cases at twenty-four hours. The same three 
cases remained in a retarded state of healing at all time intervals. 

For the purpose of statistical evaluation, marked and moderate healing 
were considered as satisfactory healing, and slight and no healing were con- 
sidered unsatisfactory healing. The cases of slight healing were included in the 
unsatisfactory healing category as they all showed some clot breakdown. This 
grouping is recorded in the second part of Table III. 

Positive healing was noted in 102 eases of the experimental group at 
every observation period. In the control group, positive healing was recorded as 
follows: eighty-two cases at twenty-four hours, seventy-nine cases at forty-eight 
hours, eighty-three cases at seventy-two hours, and ninety-one cases at one week. 
By the method of y? it has been demonstrated that the incidence of healing at 
each observation period between the experimental and control groups is sig- 
nificant. The x? values derived were 17.56 at twenty-four hours, 15.03 at forty- 
eight hours, 16.16 at seventy-two hours, and 7.56 at one week. The probability 
that these results occurred by coincidence is considerably less than 1 in a 100. 

While undertaking this clinical investigation, the author used the gelatin 
sponge with thrombin-penicillin solution following the removal of twenty im- 
pacted lower third molars and the enucleation of two cysts. The foam was 
packed loosely into the cavity until the space was completely obliterated. The 
edges of the wound were approximated and sutured tightly. Healing by pri- 
mary intention was observed in most of the cases. In a few instances, a smal] 
sinus was observed several days postoperatively, frem which serous fluid exuded. 
When the cavity was probed through this opening, no denuded bone could be 
detected. Postoperative care of the patient was reduced to a minimum. The 
incidence of postoperative pain was slight when judging it in light of the degree 
of trauma and tissue manipulation. Healing, as judged by the patients’ symp- 
toms and by clinical observations, was accelerated. Here the gelatin sponge 
acted as a space obliterator, obviating the problem of elimination of dead space. 


ITistologic.—The histologic study was undertaken to evaluate the healing 
process in the presence of a ‘‘foreign’’ material. 

Cellular reaction was an interesting observation. The two- and four-day 
sponge implants indicated that the sponge absorbed blood and became sur- 
rounded by and filled with clot including its cellular elements, without periph- 
eral reaction. The ten-day specimen denoted a cellular reaction; this reached 
a maximum at twenty days, as evidenced by the predominance of lymphocytes 
and giant cells. There was a gradual diminution in the white cell response as 
the process of repair continued. Both control and experimental sockets ex- 
hibited the same degree of cellular activity. This may be ascribed to the re- 
action of tissues to injury and ensuing repair. However, the giant cell response 
was more marked around the strands of gelatin sponge. 








C 
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In the early stages of healing, the fibrin together with the gelatin sponge 
rmed a seaffold for new eapillary formation. The proliferation of blood vessels 
ypeared progressively in the microscopic sections. At the same time, fibro- 
istie activity was a striking feature of the reparative process and indicated 
ceessive organization of the blood elot. The sections indicated that the fibro- 
istic invasion proceeded from the margins toward the center of the socket. 

| nally, the vaseular granulation became a fibrous mass of dense connective 
tissue. 

The gradual change of the blood clot into a medium capable of ossification 
was further shown by osteoclastic and osteoblastic activity. New bone formation 
hecame evident by deposition at the alveolar margins and trabecular infiltration 
of the contents of the socket. Osteoblastic activity of moderate intensity was 
deteeted equally in experimental and treated sections. The healing process, 
composed of organization of the blood clot together with fibroblastic, osteo- 
hlastie, and osteoclastic activity, progresses without appreciable difference in the 
control and experimental sockets. 

The principle of clot support is the initiation and continuation of the heal- 
ing process. The clot-supporting property of the sponge was first evidenced 
when it was apparent that the sponge had absorbed blood and was surrounded 
by and filled with fibrin. Progressive healing, in the presence of the sponge, 
was not impeded as demonstrated by the active connective tissue organization 
and bone deposition. The clot-supporting property of the sponge may be en- 
haneed by the presence of penicillin which inhibits the clot-destroying bacteria. 
Clinieal evidence in support of the histologic findings leads me to believe that 
the strueture of the sponge serves to maintain the clot and materially aid in 
tissue organization. 

The final absorption of the sponge, in this series, apparently took place 
between twenty-five and thirty days following implantation. Studies on the 
absorption of gelatin sponge in the liver, kidney, spleen, and abdominal wall, 
by Jenkins and Clarke,?* indicated that under favorable circumstances the 
sponge underwent absorption within about five weeks. Light and Prentice* 
observed the disappearance of the material in twenty to forty-five days. My 
findings are essentially in agreement with the aforementioned investigators. 

The mechanism of sponge absorption is evidently a result of phagocytic 
activity of the giant cells. In the experimental sections, giant cells could be 
detected along the margins of the sponge. After the sponge had disappeared, 
the site of implantation displayed a few giant cells, lymphocytes, and young 
fibroblasts. These giant cells gave evidence of origin from the connective tissue 
elements. Histologic studies of the control and treated sections indicated an 
equal degree of activity exhibited by the other cellular elements, minimizing their 
role in phagocytosis of the sponge. 

I believe that progressive absorption of the sponge over a thirty-day period 
is a valuable attribute. This permits the sponge to act as a framework and pro- 
tective device for both the clotting and the reparative processes. 


Serologic.—Table IV lists the serum penicillin levels obtained with ten 
cases, using the gelatin sponge impregnated with bovine thrombin, 200 units/c.c. 
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and crystalline penicillin, 200,000 units/e.c. Intervals of determination were 
one, three, four, five, and six hours. 

All the one-hour determinations yielded demonstrable serum levels in- 
dicating that absorption through an oral surgical wound is an effective mode 
of administration. The levels ranged from 0.5 to 1.98 units/e.c. with a mean 
of 0.85 unit/e.c. Each individual determination may be classified as a thera- 
peutic level. 

At the three-hour period, all the subjects had positive determinations rang- 
ing from 0.124 to 0.632 unit/e.c. with a mean of 0.33 unit/e.c. These findings 
are within and above the therapeutic range of 0.02 to 0.20 unit/e.c. as outlined 
by Kolmer.”® 

At four hours, eight of ten subjects had blood levels varying from 0.06 to 
0.248 unit/e.c. Two cases did not exhibit demonstrable levels. Six of the ten 
eases exhibited blood levels at five hours, ranging from 0.06 to 0.13 unit/c.c., 
and at six hours after insertion, three of the subjects had levels of from 0.06 to 
0.064 unit/c.e. 

The mean determinations for one, three, four, and five hours fell. within 
or above the therapeutic range of Kolmer.”® The sixth hour mean fell short of 
this range. 

In evaluating serum level determinations, it must be considered that the 
blood of many normal healthy individuals ean inhibit the growth of bacterial 
cultures in varying degrees, even though such persons have never been treated 
with any chemotherapeutic or antibiotic agent. Even the most reliable deter- 
minations of penicillin blood levels may err by 50 per cent or more. One limita- 
tion is that some adults exhibit immunity to the standard test organism. Another 
limitation is that serum exerts an inhibitory effect on penicillin activity as 
measured. Being withdrawn from free solution in the plasma, such ‘‘bound”’ 
penicillin cannot be measured by the test procedures employed. 

Because of these variables, and also the variations in the individual rates 
of absorption and excretion of penicillin, the test is an approximation. However, 
the mean response of the group does serve as an indication of the effectiveness 
of this mode of administration. It also shows that a level is sustained up to six 
hours. The levels obtained in this series are comparable to those which follow 
parenteral administration of the drug. 

Fleming and Fish*® in 1947 stated that local use of penicillin in tooth 
sockets in concentrations greater than 100° units/c.c. interferes seriously with 
coagulation and contraction of the clot. When this investigation was begun, 
this author experimented with gelatin sponge and penicillin solution alone in 
postextraction wounds. Some retardation in clot formation was observed. 
Various concentrations of bovine thrombin were then added to the penicillin 
solution. Bovine thrombin, 200 units/c.c., was found to be of optimal value 
in eliminating the retardation in the coagulation process. 

Baker and Smith* in their investigation did a prothrombin time on each 
of the following three mixtures: 

(1) 0.012 Gm. thrombin + 0.5 ¢.c. NaCl solution. 
(2) 0.012 Gm. thrombin + 0.5 ¢.e. penicillin in NaCl solution. 
(3) 0.012 Gm. thrombin + 0.5 ¢.e. penicillin in NaCl solution + foam. 
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all three, prothrombin time was fifteen seconds, indicating no reduction in 
itting effect. 

It was also observed in this investigation that by the use of penicillin solu- 
n alone there was an escape from the surface involved. The addition of throm- 
1 not only accelerated the coagulating process, but also aided in maintaining 
penicillin locally. It may also be contended that this mechanism prevented 
retarded the dilution of the penicillin concentration by the oral fluids. 

The recovery of penicillin from the blood stream (Table IV) and the ac- 
lerated healing observed in the clinical investigation (Table III) led this 
vestigator to believe that penicillin exhibits a bacteriostatic effect when im- 
inted with gelatin sponge and thrombin in postextraction wounds. 

To determine whether foam and thrombin would hinder the bacteriostatic 
feet of penicillin, Baker and Smith* set up a series of in vitro tests and estab- 
shed bacteriostatie qualities of the combination. 

The serum penicillin levels obtained in this series (Table IV and Fig. 1) 
ndieate that a high concentration of penicillin is maintained in the postextrac- 

tion wound loeally. Thus, a potentially infected wound, bathed in a bacterio- 
statie medium, is aided in the clotting and reparative mechanisms. With peni- 
cillin absorbed into the blood stream, it may be postulated that the microorgan- 
isms are inhibited or destroyed by two approaches: local and systemic. 

A eoncentration of 200,000 units/c.c. was employed in this series to prevent 
the development of penicillin-resistant strains of microorganisms. It has been 
demonstrated both in vitro and in vivo that such resistance of bacteria to peni- 
cillin ean be induced by treatment with inadequate doses. The mean serum 
penicillin level at one hour was 0.8524 unit/e.c., an indication of an adequate 
dose. Table IV reveals that serum levels were maintained up to six hours. 
Some investigators believe that a therapeutic level should be maintained for 
from six to twenty-four hours to prevent development of resistant strains. It 
may, therefore, be advisable to supplement the local implantation of penicillin 
with parenteral injections. 

Any factor which prevents access of penicillin to the bacteria will have the 
same effeet as the administration of small doses. When penicillin enters the 
blood stream, about 10 per cent penetrates the red blood cells, and a small part 
becomes bound to the plasma proteins. This phenomenon accounts for the rapid 
diminution of detectable penicillin in the serum after parenteral administration. 
Local application brings the penicillin in direct contact with the organisms. 
The comparatively high serum levels obtained at one and three hours substanti- 
ate this. The local use of penicillin as supplemented with parenteral injections 
inay result in a more effective concentration of the drug. 

Toward the close of this investigation, twenty cases received implants of 
eelatin sponge, thrombin, and procaine penicillin in sesame oil (300,000 units/ 
«.e.). To obtain a justifiable comparison with crystalline penicillin, 2/3 c.c. of 
procaine penicillin was used. The sponge appeared to imbibe and maintain 
this agent more readily, due in part to its viscous nature. Penicillin blood levels 
were measured in two patients. Detectable levels were obtained in both cases 

t one, three, four, five, and six hours. Both the five- and six-hour values were 
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higher than the mean response of the group recorded in Table IV. The mea 
value at five hours was 0.162 unit/e.c. and at six hours 0.088 unit/e.c. Thi: 
may indicate that the procaine prolongs the action of penicillin. 

Gelatin sponge with procaine penicillin (200,000 units/c.c.) was also usec 
in six cases of dry socket. An obtundent effect was experienced by all the sub- 
jects. Clinical evidence of favorable healing was evidenced in twenty-four t 
forty-eight hours. Further postoperative treatment was reduced to a minimum. 

A further study of the gelatin sponge using procaine penicillin solution 
as the wetting agent is indicated to substantiate and elaborate on these findings. 


Summary 


In 105 cases of multiple extractions, gelatin sponge in thrombin-penicillin 
solution yielded clinical evidence of its value in hemostasis, bacteriostasis, and 
clot support. For comparative study, 105 controls were taken from the same 
general areas of the same mouths. There was a significant reduction in the 
degree and incidence of postoperative pain. Clinically and histologically, the 
combination of agents gave evidence of clot maintenance and support. The 
sponge, as a foreign material, did not constitute a barrier to organization and 
repair of the sockets, as indicated in the clinical and histologic findings. Healing 
was accelerated. The sustained penicillin levels, in conjunction with accelerated 
healing, appeared to demonstrate a local antibacterial effect. Statistical evalua- 
tion of the clinical data corroborated these findings. This study did not bring 
out any contraindication to the combined use of the agents. 

In view of these findings, I feel that this combination of agents merits 
widespread clinical trial. 


Conclusions 


Based on this investigation, the following conclusions are drawn: 


1. The gelatin sponge, impregnated in thrombin-penicillin solution, is an 
effective agent in the control of hemorrhage, both primary and secondary, in 
uncomplicated extraction wounds. 

2. The gelatin sponge, by its absorptive property, is an effective carrier 
for penicillin and thrombin, having the advantage of holding medicaments at 
the extraction site. 

3. Penicillin in gelatin sponge is absorbed through a ‘postextraction wound, 
demonstrating a mode of administration. 

4. Judged by the therapeutic levels obtained, bacteriostasis can be effected 
locally, at the site of an extraction wound, and systemically. This does not 
imply prolonged antibacterial effect. 

5. The incidence and degree of postoperative pain are reduced markedly 
taking into consideration the degree of trauma and tissue manipulation. 

6. The combination of agents gives evidence of clot maintenance and sup- 
port. 

7. Gelatin sponge, penicillin, and thrombin apparently accelerate the heal- 
ing process in extraction wounds. 

8. By the use of these agents in the postextraction site of impacted teeth, 
dead space is obliterated. 
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9. Disappearance of the gelatin sponge from the socket in twenty-five to 
irty days is apparently brought about by the phagocytic action of giant cells. 


10. Based on elinical. ahd histologic findings, the sponge, as a foreign ma- 
rial, does not impede organization and repair of the socket. The rate, manner, 
<tent of repair, and osteoblastic and osteoclastic activity are comparable to 
itreated extraction sockets. 


The author wishes to express his sincere appreciation to Dr. Russell G. Boothe, under 
hose direction this investigation was accomplished; to Dr. Stanley C. Harris, Dr. William G. 
illen, and Dr. George B. Denton for their aid in evaluating and organizing this material ; 
d to Misses Minnie Orfanos, Betty Stewart, and F. Warnock for technical assistance. 
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Professional News Items 


The Ohio State University Postgraduate Courses in Dentistry 


The following postgraduate courses will be offered for the Spring Quarter, 1949, by the 
ilege of Dentistry. Every effort will be made to give each applicant the course or courses 
sired, but, since each group is limited to ten students, this is not always possible. For this 
son we suggest you apply early and give an alternate choice. 


Periodontia. March 28—April 1] 
Dr. John R. Wilson 
Oral Pathology. April 4-8 
Dr. H. B. G. Robinson 
Oral Surgery. April 11-15 
Dr. D. P. Snyder 
Partial Dentures. April 18-22 
Dr. Victor L. Steffel 
Children’s Dentistry. May 2-6 
Dr. Lyle S. Pettit 
Full Dentures. May 9-13 
Dr. Carl O. Boucher 
Crown and Bridge. May 16-20 
Dr. Frank C. Starr 
X-ray. May 23-27 
Dr. Harry D. Spangenberg, Jr. 
Anatomy of Head and Neck. June 13-17 
Dr. Linden F. Edwards 


Each course is given for five consecutive days, Monday through Friday. The charge 
for each course is $50 with the exception of Oral Surgery which is $100. All these courses 
have been approved by the Veterans Administration, and veterans may have their fees paid 
under the provisions of the G. I. Bill of Rights if they present their Certificates of 
Hligibility when registering for the first time. Civilian dentists are required to send in 
deposits of $25 with their applications. 

Further information or applications may be obtained from the Postgraduate Division of 
the College of Dentistry, Ohio State University, Columbug 10, Ohio. 


Mid-Atlantic States Seminar in Oral Medicine 
May 22-27, 1949 

Regional seminars in dental and oral medicine have been held in the West and Middle 
West for many years. They have not only increased the practitioners’ interest and knowledge 
in this increasingly important phase of dental practice, but also they have served to bring 
together clinicians and investigators of many branches of the health service professions 
related to dentistry. 

The Mid-Atlantic States Seminar in Oral Medicine, offered by the Postgraduate Division 
of the School of Dentistry of the University of Pennsylvania, is the first undertaking of this 
nature on the Eastern Seaboard. This seminar will be held at Skytop Club in Pennsylvania’s 
famous Pocono Mountains, May 22-27, 1949. The general theme of the seminar will be the 
clinical application of the biologic and medical sciences. The sciences of anatomy, physiology, 
pathology, and internal medicine as they are related to clinical practice will be emphasized. 
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The clinicians include Dr. O. V. Batson on ‘‘ Anatomy as a Basis for the Practice of 
Dentistry’’; Dr. J. J. Comroe on ‘‘Oral Physiology’’; Dr. Leon Collins on ‘‘Internal Medi- 
cine for Dental Practitioners’’; Dr. H. F. Robertson, Jr., on ‘‘Physical Diagnosis fo: 
Dentists’’; Dr. Kurt H. Thoma on ‘‘Oral Pathology’’; Dr. Samuel Charles Miller on ‘‘ Etiol 
ogy of Periodontal Disease’’; Dr. J. J. Hill on ‘‘ Antibiotics and Bacteriostatics’’; Dr. 
Hermann Becks and Dr. J. L. T. Appleton. 

Attendance for participation is limited to members in good standing with the American 
Dental Association, American Medical Association, or similar or comparable groups. The fe 
for this seminar, including registration, lodging, and meals for the five days is $250. Veterans 
who can furnish a satisfactory Certificate of Eligibility and Entitlement will receive a credit 
of $160 toward the total fee. Enrollment is limited. Applications will be accepted in the 
order in which they are received. 

For further information write Dr. L. W. Burket, Director, Postgraduate Division, Schoo] 
of Dentistry, University of Pennsylvania, 4001 Spruce Street, Philadelphia 4, Pennsylvania. 


Academy of Cleft Palate Prosthesis 


The Seventh Annual Meeting of the Academy of Cleft Palate Prosthesis will be held 
on March 21 and 22, 1949, at the College of Dentistry, Ohio State University, Columbus, Ohio. 
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Surgical Anatomy and Physiology 


ANATOMIC THINKING UNDERLYING THE INTERPRETATION OF 
SIGNS, SYMPTOMS, AND TREATMENT IN 
TRIGEMINAL NEURALGIA 


BENJAMIN Spector, M.D., F.R.M.S.,* Boston, Mass. 


HIS paper is not concerned with the detailed account of the anatomy of the 

fifth cranial nerve and its associated structures; it does attempt, however, 
to correlate essential anatomie features with the signs, symptoms, and treatment 
of trigeminal neuralgia. 

In 1773, John Fothergill, author of the first complete description of tri- 
geminal neuralgia, wrote as follows: 

From imperceptible beginnings, a pain attacks some part or other of the face, or the 
side of the head: sometimes about the orbit of the eye, sometimes the ossa malarum, some- 
times the temporal bones, are the parts complained of. The pain comes suddenly and is 
excruciating; it lasts for a short time perhaps a quarter or half a minute and then goes off; 
it returns at irregular intervals. Eating will bring it on in some persons; talking or the 
least motions of the muscles of the face affects others; the gentlest touch of a hand or a 
handkerchief will sometimes bring on the pain, whilst a strong pressure on the part has no 
effect. It affects some who have few or no teeth. Sometimes it is excited to an extreme 
degree of violence by the slightest touch of the bed-clothes, which can scarcely be avoided in 
turning in bed. The most excruciating pain may foree out the tears and produce violent 
contortions of the face and the whole body. 


The trigeminal nerve is a mixed cranial nerve composed of a sensory and 
motor component. The modalities of sensation carried through this nerve are: 
a) general somatie afferent exteroceptive impulses of touch, pressure, pain, and 
temperature from the skin of the face and the mucous membrane of the oral 
cavity; (b) general somatic afferent proprioceptive impulses from the muscles 
of mastication, the teeth and the palate; (c) special visceral efferent impulses to 
the muscles of mastication. It is important to bear in mind that although the 
modalities of touch, pressure, pain, and temperature are grouped together in 
the peripheral divisions of the trigeminal nerve, these modalities become physi- 
logically separated into specifie tracts when they reach the central nervous 
system. 

The superficial attachment of the trigeminal nerve is to the pons at the 
junction of the upper with the lower two-thirds. This fact is important in the 
later consideration of the expanding tumors which may arise from the cerebel- 
lopontile recess of the brain stem. 

The deep connections of this nerve—an understanding of which is im- 
perative in the interpretation of its reflex connections with other cranial nerves 
—are represented by groups of nerve cell bodies located in each division of the 
brain stem and also in the spinal cord. Thus (see Fig. 1): the proprioceptive 








*Professor of Anatomy, Tufts College Medical and Dentai Schools; Consultant in Anatomy, 
Joseph H. Pratt Diagnostic Hospital; Boston Dispensary. 
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nucleus for the coordination and control of the muscles of mastication and th 
teeth is located in the mesencephalon; the main sensory reception nucleus for 
touch, pressure, and proprioception is located in the upper part of the pons: 
the nucleus of the descending tract of the fifth nerve for the transmission of 
pain and temperature impulses is located in the medulla and merges with the 
substantia gelatinosa within the spinal cord. The thalamus, the hypothalamus, 
and the cerebral cortex are also integral parts of the trigeminal nerve and play 
a considerable part in the judgment of the patient when hyperesthesia and 
hyperalgesia of the face are present. 

An examination of Fig. 1 will supply the conventional information of the 
three-neurone pathway involved in impulses traveling from the skin and mucous 
membrane to the cerebral cortex. Note especially that the neurosensory unit 
comprises: (a) the end organs as the peripheral sensory reception mechanism, 
(b) the cell bodies situated outside the central nervous system within the tri- 
geminal ganglion, and (¢) the peripherally directed dendrites and the centrally 
directed axones of these cell bodies. Neurone I is therefore the trigeminal 
ganglion. Neurone II is represented as a tadpole-shaped structure with the 
head as its main sensory reception nucleus and its attenuated tail as the nucleus 
of reception for the fibers of the descending tract of the fifth nerve. The cell 
bodies of neurone II give. off axis evlinders which cross and ascend as the tri- 
geminal lemniseus to terminate in the thalamus which constitutes neurone III. 
From the thalamus, thalamocortical fibers proceed to the somaesthetie area of 
the face situated in the lower third of the posteentral gyrus of the cortex. In 
addition, the mesencephalic nucleus is indicated as being at the level of the 
superior colliculus with its fibers passing out along the mandibular division of 
the trigeminal nerve. 

The clinician will find it most useful to keep in mind the termination of the 
entering root fibers of the trigeminal nerve as they arrive within the pons. 
Fig. 2 shows that the ‘‘trigger’’ zones may be activated from stimuli initiated 
from cutaneous (shaving), mucosal (brushing of teeth), or muscular (swallow- 
ing) surfaces. Note especially the nonbifureating fibers which contribute to 
the formation of the descending tract of the fifth nerve; these fibers are un- 
myelinated or small myelinated ‘‘slow’’ fibers which transmit impulses of pain 
and temperature. The fibers which ascend and terminate in the main sensory 
reception nucleus convey touch and proprioceptive impulses and are made up 
of good-sized myelinated ‘‘fast’’ fibers. Attention is called to the ventrodorsal 
lamination of the peripheral divisions of the trigeminal nerve which shows that 
the ophthalmic division reaches the spinal cord at the 2 C level, while the max- 
illary and mandibular divisions reach levels successively more rostrally. This 
anatomic point is important in tractotomy. If, for example, an absent corneal 
reflex is observed, one may conclude that the ventral part of the spinal tract has 
degenerated ; if, on the other hand, the corneal reflex is intact, then degenera- 
tion of the dorsal part is inferred. It is because the pain and temperature 
fibers descend into the medulla and the spinal cord while the majority of touch 
fibers ascend into the pons that the procedure of tractotomy is anatomically 
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physiologically possible. This figure also tries to point out the great value 
the diagnostician of keeping clearly in mind the activity of the cerebral 


Ti 
ex in which highly localizable pain is perceived and the hypothalamic region 
wiere reactions to pain occur. Furthermore, the frontal lobes acting in econ- 


TRIGEMINAL NERVE - THREE NEURONE 


AFFERENT PATHWAY TO CONSCIOUSNESS 


Meter orca Central fissure 


Sema sthetic 
orca 


y ) 
Face oree (lower third post central gyrus) 


Thalamocortical Tract 





¢ Trelemes 
‘ es 
PY a ‘ = 
Pew Ti te | ss = 
on — h > Ss” ‘ 
\ ats - ™. Meeencephelic root 
. . . . 
. « 
‘ : - (proprioceptive) 









Trigeminal lemnisc us 





Spinal tract of Bh 


with its nucleus of termination 








Substantia 
Gilotinese 


Kig. 1. 





294 BENJAMIN SPECTOR 

junction with the hypothalamus are responsible for the emotional component 
and the attitudinal reactions of anxiety and fear as well as certain autonomic 
reactions such as sweating, tachycardia, and lacrimation. The thalamus pre- 
sumably synthesizes all the impulses coming in from the peripheral branches 
of the trigeminal nerve and adds a synergie affective tone not only for the pain 
impulses but also for the impulses of touch and pressure; the thalamus thus 
becomes a significant integrative area of the trigeminal nerve. Since, as already 
pointed out, the hypothalamus is the ‘‘center’’ for attitudinal and autonomic 
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responses, the question of prefrontal lobotomy is often seriously considered as 
one method of dealing with the intractable pain of tie douloureux. This oper- 
ation interrupts the connections between the cerebral cortex and the thalamus 
ail hypothalamus (Fig. 2, no. 5). In fractional root section (Fig. 2, no. 3) the 
opithalmie bundle of fibers is spared in order to protect the ipeclatecal eye 
against keratitis, and injury to the motor root is also guarded against. Medul- 
lary tractotomy (Fig. 2, no. 4), in view of the anatomy of this region, results in 
analgesia without anesthesia; although pain of the face is abolished, there may 
be slight subjective loss of touch sensation. It is also evident that, since the 
mandibular division is more frequently involved, the medulla must be deeply 
incised to obtain optimum or maximum results. Even though tractotomy is 
successfully performed, there sometimes remains a sense of fullness or even pain 
in the ear as well as a persistent hot, burning sensation over the anesthetic area. 
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Fig. 3. 


This pain may be accounted for by the fact that afferent sensory impulses from 
the face are carried via the sympathetic fibers along the carotid vessels to the 
upper thoracic spinal cord segments and from the spinal cord via the spino- 
thalamie tracts to the cerebral cortex. Other points for the physiologic interrup- 
tion of pain impulses are indicated by (Fig. 2, nos. 7 and 2), namely, aleoholic 
injection of peripheral branches and possible ganglionectomy. 
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The differential diagnosis of tic douloureux in relation to other structures 
of the brain stem is brought out in Fig. 3. It should be clear from the anatomy 
that expanding tumors in the cerebellopontile recess may produce symptonis 
of trigeminal neuralgia alone or in conjunetion with auditory, vestibular, and 
cerebellar signs. Unilateral acoustic neuromas, neurinomas of the fifth nerve. 
or cholesteatomas may produce tie douloureux as the predominant complaint. 
It would seem, therefore, that the oral surgeon might find it necessary, in view 
of the anatomic relationships of the superficial attachments of the cranial nerves 
at the cerebellopontile recess, to have the patient submitted to audiometer and 
vestibular tests before making a definite diagnosis of trigeminal neuralgia. 
Obviously, where symptoms of tic douloureux exist in association with hearing 
deficit, vestibular changes, and incoordination of movements, the diagnosis of 
true trigeminal neuralgia must be held in abeyance. 


FLOOR OF FOURTH VENTRICLE 


REFLEX CONNECTIONS OF TRIGEMINAL 
NERVE WITH OTHER CRANIAL NERVES 


Mouth may be fixed 
in open position 


Siti Sgucezing eyelids 
Middle om as 2 F-3, Le 8 Gimaces 

Cerebellar ost s* pd blepharespasm 
Peduncle ie ‘ = spasm of facial muscles 


}—m increased salivation 





t+—s»  EKCEeSSive sweating 


——— spasmodic turning of head 


Tumors at Cerebellopontine 
recess —™ trigeminal 


auditory | signs 


Cerebellar 


Fig. 4. 


The floor of the fourth ventricle merits careful consideration by the clini- 
cian, for here is afforded an arrangement of cranial nerves which easily accounts 
for the many reflexes observed in tie douloureux. Fig. 4 shows the fourth 
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itricle bounded by the three cerebellar peduncles. There are transverse 
ite fibers which cross the gray matter called the striae medullares, which in 
n divide the floor into a lower medullary and an upper pontine division. 
the medullary part are located the nuclei of the acoustic, glossopharyngeal, 


essory, and hypoglossal nerves. In the pontine part are located the nuclei 
the trigeminal, abducens, and facial nerves. It is clear now that if the tri- 
\inal sensory reception nucleus were bombarded by painful impulses from 
periphery, through collateral fibers or through the short neurones which 


<e up the reticular substance of the floor of the fourth ventricle, the signs 
and symptoms noted in Fig. 4 may result, namely: (a) mouth fixed in open 
position due to excessive stimulation of the motor nucleus of the trigeminal 
neve; (b) reflex squeezing of eyelids, grimaces, blepharospasm, spasm of the 
facial museles from irritation of the facial nucleus; (¢) increased salivation from 
overstimulation of the facial and glossopharyngeal nuclei; (d) excessive sweat- 
ing, bradyeardia, or tachyeardia from overflow of stimuli to the vagus nucleus; 
(e) spasmodie turning of the head from impulses reaching the accessory nucleus 
and the nuclei of the cervical spinal nerves. 

The functional anatomic mechanisms presented in this discussion of the 
trigeminal nerve may well reaffirm the opinion of thoughtful clinicians that 
anatomy is no longer a catalogue of names but a method of understanding and 
interpretation. 
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Anesthesiology 


SUGGESTIVE THERAPY AND THE NERVOUS PATIENT 
Metvin M. Owen, D.D.S., Brookiyn, N. Y. 


NE of the major problems confronting the dentist is the handling of ex- 

tremely nervous patients. Their fear of the various dental operations 
makes the dentist’s work more difficult. To develop a manner and a method 
that are capable of easing and possibly removing the fear and excitement in 
these patients is a goal we all strive for. 

The use of suggestive therapy is nothing new to the profession. Its value 
has long been recognized and its use prevalent in all offices. | However, there 
are few men in the dental profession who fully understand the principles, 
theories, and proper usage of this technique. Should we study these factors we 
would arrive, as I will try to show in this paper, upon a method to quiet the 
majority of all nervous patients. In this work when suggestion is mentioned 
we are thinking only of those suggestions that will produce relaxation. 

In describing suggestion Scott said: ‘‘ Every idea of an action (suggestion) 
will result in that action unless hindered by a competing idea or physical im- 
pediment.’’ In other words, suggestion is the uncritical acceptance of an idea 
coming from another person. The transmission of a suggestion from one person 
to another may take either of two paths, the direct or the indirect one. Direct 
suggestion is that type of suggestion that is to the point. Indirect suggestion 
is that type that seems to arise spontaneously within the mind of an individual 
and not to come from another. To produce the swaying of a metal ball on a 
string which is held by a subject by the suggestion that the ball is a magnet 
and will sway toward a near piece of metal illustrates a form of indirect sug- 
gestion. On the other hand, to repeat constantly that no matter how hard the 
subject tries he cannot keep the ball from swaying illustrates the technique of 
direct suggestion. We can see then that there are two decidedly different ways 
of presenting an idea to another person. 

There is another factor to consider and that is the suggestibility of the 
recipient of the suggestion. There are two states of suggestibility which Sidis 
has called normal and abnormal. Normal suggestibility, as Sidis defined it, 
is the suggestibility of a person in the waking state. Abnormal suggestibility 
is the suggestibility of a person in the trance (hypnotic) state. Two cardinal 
rules to remember are that in the waking state (normal suggestibility) indirect 
suggestion is the most effective, and in the trance state (abnormal suggestibility ) 
direct suggestion is by far the most effective. 


Received for publication Nov. 23, 1948. 
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Indirect suggestion with normal suggestibility has its very definite place 
suggestive therapy ; however, it is so extensively used that I feel there is little 
ed to delve too deeply and extensively into this phase. Let it suffice to say 
that the mood of our office, its cleanliness and neatness, and the quiet, assured 
nanner of the dentist all tend to give the impression of a doctor the patient can 

ist and in that manner alleviate some of the patient’s nervousness. In most 
instanees this type of suggestion is not of sufficient strength to reduce the fears 
of the patient to the extent we would like. 

Direct suggestion with a state of abnormal suggestibility is a very powerful 
avent. In the hypnotic state we have our patient in a state of hypersuggestibility. 
Suggestions given in this state are more foreeful, and hence we get a more 
marked reaction. If it were at all possible to hypnotize all our nervous patients, 
we would have an ideal method of treatment. 


Hypnosis is a phenomenon of many transitory stages, each one possibly 
representing the maximum depth of an individual. The more susceptible a sub- 
ject is to suggestion the deeper will be the hypnotie state. From the waking state 

he subject passes into a state of relaxation, which is called the hypnoidal state. 
From this state the subject goes into the deeper state of hypnosis. The light 
tranee is the first arbitrary division of the hypnotic sleep. It is characterized 
by the involuntary closure of the eyes, relaxation, and inhibition of the voluntary 
museles. The patient going into a still deeper hypnotic sleep passes through 
the medium trance, the deep trance, and finally to the deepest state, 
somnambulism. 

Correlating the findings of numerous experimenters on the percentage of 
people capable of achieving hypnosis, Hull has shown that the mean percentage 
of 10.48 were uninfluenced, 32.68 were capable of developing a light trance, 
34.58 a deep trance, and 22.26 somnambulistic depth. No work was done to 
correlate the findings of those people capable of hypnoidal depth. Had this 
been done, the percentage of those uninfluenced would have been greatly reduced. 

Because of certain phenomena seen in the deeper stages of hypnosis, 
namely those of anesthesia and posthypnotie suggestibility, there have been 
many men lately advocating its use in dentistry. We can see that the producing 
of anesthesia without the use of Novocaine and its fearsome companion the 
hypodermic needle, and the inducing of sleep without the use of gas or a drug 
would be a wonderful asset. Wolberg said, however, that only 25 per cent of the 
subjeets tested were capable of a state deep enough to produce these results. 
Upon closer observation we found that these figures were obtained from sub- 
jects who were not in a nervous or an excited state. The conditions surround- 
ing the subject were all conducive to hypnosis. The room was quiet and 
darkened, with no outside disturbances, and the subject had only the thought 
of sleep on his mind and not an impending dental operation. In the dental 
office these conditions are very difficult to produce. If we have a quiet, normal 
patient, we ean use a chemical anesthetic or gas with 100 per cent success. In 
the very rare eases when both of these agents are contraindicated, then hypnosis 
is highly recommended. If we have, on the other hand, a highly nervous 
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patient, hypnosis is almost impossible to induce. As Forel said: ‘‘ Intense 
mental excitement, fear, all alterations of temper in general render hypnosis 
impossible. ’’ 

We have shown then that the waking suggestion is usually not of sufficient 
strength to affect the nervous patient materially, and hypnosis, because of its 
low percentage of success, is impractical in the normal patient and usually im- 
possible in the nervous, excited one. We must then look for the middle road. 
The hypnoidal state is just that. 

The hypnoidal state is not a true hypnotie state. It is the state between 
waking and hypnosis. It is the go-between, so to speak, between the waking 
state and sleep on the one hand and hypnosis on the other. The semiconscious 
state just as we are falling asleep or just before we are fully awake is the 
hypnoidal state. The hypnoidal state is self-induced when the external environ- 
ment seems to fade and we daydream. In describing the hypnoidal state, Sidis 
said: ‘‘Conscious is vague and memory diffused. Emotional excitement is 
calmed, voluntary activity is somewhat passive and suggestions meet with little 
resistance.’’ Here then is what I consider the ideal method. It is at least 90 
per cent effective. It can be used with success on the nervous patients unaffected 
by hypnosis and is a more powerful medium than the use of indirect suggestion 
in the waking state. This technique is only to produce a calm, quiet composure 
so as to make possible the use of a local anesthetic and the continuance of the 
dental procedures with little if any opposition by the patient. 


The technique of inducing a hypnoidal sleep is very similar to that of in- 
ducing hypnosis; therefore, all rules and regulations applying to hypnosis also 
are pertinent to the hypnoidization of a patient. As in all techniques, there are 
a few rules to follow. When producing the hypnoidal trance, these rules should 
always be kept in mind: 


1. The patient should be made as comfortable as possible. 

2. Fix the attention either on a material object or on a limited group of 
ideas. 

3. Use a rhythmic monotonous repetition of suggestion. 

4. Any manner of outside distraction should be removed whenever possible. 

Keeping these rules in mind, the following is an example of the instructions 
given the patient: 


Mrs. Jones, you are nervous and excited right now so I will help you to relax. Please 
just close your eyes. That’s fine. Now take a very deep breath, breathe in as deeply as you 
ean. Now exhale slowly, very slowly, and concentrate on relaxing the skin of your forehead. 
Exhale all the air from your lungs and now take another deep breath. Exhale slowly and 
feel all the muscles in your face relax. All the tension oozes out. Every last bit of air now. 
Another deep breath, deeper, deeper, now let it out, slowly, ever so slowly. Relax your right 
leg now, so relaxed, so calm, so peaceful. Now your left leg is relaxing, completely relaxed. 
Your face is so loose now, and your legs so tired, they begin to feel as though they’re not a 
part of your body. Relax your right arm now, relax it completely, so heavy, so tired, so 
relaxed. Your face and your legs are completely relaxed now and your right arm is becoming 
more and more relaxed. Now relax your left arm, so peaceful, so quiet, so completely relaxed. 
You can feel your whole body completely relaxed now, so calm, so quiet, so content. 
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At this point the patient should be in the hypnoidal state. This state is a 
ry unstable one and therefore the suggestions just described are continued 
itil the patient is to be dismissed. We are now ready to produce anesthesia 

whatever method we choose. When anesthesia has set in, we can proceed 
ith whatever work we intended to do. When we are ready to dismiss the 
atient we can say something along these lines: 

Mrs. Jones, you have an appointment with me on Thursday at 2 o’clock. You can see 


w there is nothing to fear in what we do, and so when you return you will be as relaxed 
1 as calm as you are now. 


Should our patient have fallen into a hypnotic sleep, the simple suggestion 
o! ‘at the count of three you will wake up feeling perfectly well and very con- 
ient—one... two... three ...’’ will be sufficient to awaken her. 

An important factor for the dentist to keep in mind is that his personality 
does much to inspire faith and confidence in him. This faith and confidence are 
a necessity for the success of the method just deseribed. With a little practice 
and experience this technique should not take any longer than five or ten minutes. 
This extra time spent with the patient will be amply repaid, for when we meet 
with suecess we will find we have a grateful and faithful patient. 
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Oral Roentgenology 


PLACEMENT, ADAPTATION, AND RETENTION OF PERIAPICAL FILMS 
IN THE UPPER JAW 


MatTrHew Lozier, B.S., D.D.S.,* NEw York, N. Y. 


S IT has already been stated in my previous papers, displaying the area 

under’ examination on the roentgenogram symmetrically, clearly, with 

minimum distortion, and in its entirety depends a good deal upon proper place- 
ment, adaptation, and retention of the periapical film packet. 


Technique for Molars and Premolars 
For more satisfactory results it is suggested that the following technique be 
employed routinely and consecutively in examination of upper molars and pre- 
molars in adult patients. 


1. Use a regular size (1144 by 114 inches) periapical film packet. 

2. Amply but very gently relieve both upper corners of the film packet, 
which is held with its longer dimension horizontal. For premolars, the mesial 
corner is especially well relieved. 

3. Prepare the patient’s thumb, the one of the opposite hand of the side to 
be examined, the right thumb, if the area to be examined is on the left side, and 
vice versa. The preparation of the thumb is earried out first by grasping and 
extending it in order to indicate it to the patient. Unless the patient’s hands 
were washed just before the examination, the thumb is then wiped with a 
moistened tissue or edge of a towel, since it is intended to place this finger into 
the mouth for the retention of the film packet. The remaining fingers of the 
hand are freed of any objects and placed in an outstretched position. With such 
method of procedure, all fumbling and annoyance can be easily dispensed with 
at the moment when time is a very essential factor, particularly when the pa- 
tient is subject to gagging. (Fig. 1.) 

4. In order to see better the area of examination, always stand facing the 
patient. 

Set the patient’s head back by lifting his chin, and then direct it slightly 
toward the side on which the film packet is to be placed. Ask the patient to open 
his mouth as widely as possible. It has been my experience that the average 
patient will rarely fully comply with this request unless it is made with some 
emphasis. No attempt should ever be made to carry the film packet into a 
partly open mouth. 


*Former Instructor in Oral Surgery, New York Postgraduate Medical College Hospital ; 
Former Attending Oral Surgeon, Bellevue Hospital. 
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5. For the right side of the mouth, hold the film packet in your right hand. 
Grasp the packet with the tips of your thumb and index finger at the exact 
ecnter of its lower margin, supporting or covering not more (nor less) than one- 
quarter inch of its surface. (Fig. 2.) 






f 

Fig. 1.—In order to avoid needless fumbling after the film packet is positioned in the 
upper jaw, the patient’s hand and thumb, of the opposite side of the area to be examined, 
are prepared before the packet is carried into the mouth. The preparation consists of 
freeing the patient’s hand of any object, such as handkerchief, bag, or glasses, wiping the 


thumb preferably with a moistened towel or tissue, grasping and extending the thumb, and 
finally, extending the rest of the fingers of the hand. 





l 
; 
’ 

Fig. 2.—In examination of upper right premolars and especially molars, supporting 

the film packet with the tips of your right index finger and thumb at its center and one- 


quarter inch above its lower margin will permit correct automatic positioning of the packet 
in an area, which is, ordinarily, difficult to observe clearly. 


6. Carry the film packet into the mouth without hesitancy, positioning the 
center of the packet on line with the molar to be examined. When examining 
premolars, the mesial aspect of the film packet is best aligned with the mesial 
surface of the corresponding lateral incisor. 
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7. While holding the film packet as described, rest the nail of your thum! 
against the occlusal surface of the molar, when examining a molar, and the 
occlusal surface of the premolar, when examining a premolar. If the film packet 
is supported (outside of the mouth) exactly as suggested, correct alignment o/ 
the free film border will be obtained automatically, even when it is being placed 
in the mouth without close observation. Since seeing clearly the area to be 
examined, particularly in roentgenography of upper second and third molars, 
is often quite difficult if not impossible (especially when the mouth is small, lips 
and cheeks drawn together, and the patient not too cooperative), being able to 
position the film packet properly without the need for close observation of the 
area upon which it is being placed is obviously a considerable advantage. (Fig. 
3.) 


Fig. 3.—In examination of upper right premolars and molars, when the film packet, 
correctly supported by the tips of your right index finger and thumb, is positioned in the 
mouth and the nail of the thumb permitted to rest in close contact with the occlusal surface 
of the tooth to be examined, proper alignment of the packet can be obtained without the 
need for close observation of the area. 


A. 


Fig. 4.—A and B, In examination of upper left premolars and especially molars, support- 
ing the film packet with the tip of your right thumb and side of your index finger at its 
eenter and one-quarter inch above its lower border will permit correct automatic positioning 
of the packet in an area which ordinarily is difficult to observe clearly. 


8. For the left side of the mouth, hold the film packet with your right hand. 
Grasp the packet at its center with the tip of your thumb and the side or lateral 
surface of your index finger. Hold the packet at its lower border, supporting 
or covering not more (nor less) than one-quarter inch of its surface. (Fig. 4, 
A and B.) 
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9. Carry the film packet unhesitatingly into the mouth and place it directly 
over the area to be examined, supporting the label side of the packet with the 
in lex finger of your other hand. Holding the film as described, rest the side of 
your index finger firmly against the occlusal surface of the teeth. This arrange- 
nent will again enable the operator to position the film packet correctly without 
th. need for close observation of the area upon which the packet is being placed. 


ig. 5.) 





Fig. 5.—In examination of upper left premolars and molars, when the film packet, 
correctly supported by the tip of your right thumb and side of your right index finger, is 
positioned in the mouth and the side of the index finger is permitted to rest in close contact 
with the occlusal surfaces of the teeth, proper alignment of the packet can be obtained with- 
out close observation of the area. 


10. After the film packet is positioned over the area to be examined, observe 
the relation of its free border to the occlusal surfaces of the teeth. In examina- 
tion of molars, the film packet should extend one-quarter inch below the teeth 
and be aligned parallel with the buceal cusps. In examination of the premolars, 
the free border should best not be positioned parallel with the occlusal surfaces 
of the teeth. Instead, the mesial half of the packet should be aligned with the 
incisal surfaces of the corresponding lateral incisor and canine, but as it extends 
distally, it should be positioned considerably below the occlusal surfaces of the 
corresponding premolars and molars. Only this arrangement will result in a 
symmetrical free film margin on the roentgenogram. (Fig. 6.) When realign- 
ment of the free border of the packet is needed, employment of a small hemostat 
for this purpose will be found most convenient. 
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11. Retaining the film packet with the tips of your fingers, adopt it as 
closely to the tissue as possible with the index finger of your free hand. In 
spite of opinions to the contrary, it will be found that close adaptation of the 
packet to the tissue will invariably result in a decidedly better roentgenographic 
image, providing, of course, the film packet was centered at the region to bx 
examined, the center ray accurately projected through the area, and all of th 
other essential factors were taken into consideration. 

12. With your free hand, grasp the four outstretched fingers of the pa 
tient ’s prepared hand and lead the outstretched thumb into the mouth, always 
placing it personally over the exact center of the film packet, close to the neck 
of the tooth to be examined, and just above the tips of your fingers holding the 


packet. (Fig. 7.) 


ML 
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Fig. 6.—When examining the upper premolars, the mesial aspect of the film packet is 
best aligned with the mesial surface of the corresponding lateral incisor. The free 
border of the film packet is on line with the incisal surfaces of the lateral incisor and canine, 
but as it extends distally it is aligned considerably below the occlusal surfaces of the premolars 
and molars, Only this arrangement will result in a symmetrical free film border on the 


roentgenogram. 


13. Before removing your fingers from the film packet, ask the patient to 
support it securely in order to prevent possible displacement. 

14. Again observe the free margin of the film packet. This is particularly 
essential when examining the third molars because of the almost invariable 
tendency of the film packet to droop when positioned over this region (Fig. 8, 
Aand B). Whenever this mishap is noticed, the employment of the ball of your 
index or middle finger at one end of the film packet and the beaks of a small 
hemostat at its other end will greatly facilitate realignment of the packet. The 
hemostat is used for the purpose of pulling the packet down and the finger for 
the purpose of moving it up. (Fig. 9.) 
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However, before any attempt to realign the film packet is being made, it is 
advisable to ask the patient to relinquish his thumb pressure. Also, because the 


; packet has sometimes the tendency to adhere strongly to the palate right after 
f it is positioned over it, it should best be first slightly disengaged from the tissue 
} before realignment is undertaken. 





Fig. 7.—Leading the patient’s hand (and thumb) toward the mouth for retention of the film 
packet is at all times preferable to any other approach. 


























A. B. 

Fig. 8.—A and B, Unless special care is exercised in positioning the film packet in 
examination of upper third molars, the film packet will not infrequently be found in a 
decidedly incorrect alignment. 

15. After the film packet is properly aligned, adopted, and retained by the 
patient, ask him to close on his thumb. Ordinarily, the expression, ‘‘Please bite 
in gently on your finger,’’ is the one which is most readily comprehended by 
the apprehensive patient and will elicit the promptest response. It will be 
found that the compression on the film-retaining thumb will effectively counter- 
act gagging, frequently encountered here, as well as considerably minimize move- 
ment of the film packet. Whenever indicated, assist the patient in freeing his 
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lower lip, which often becomes engaged between the thumb and the lower teeth 
during the act of closure. 

16. Place the patient’s free fingers of the hand supporting the film packet 
in contact with the cheek at the temple. This approach will add stability to the 
hand retaining the film packet as well as allow for clearer vision of the area to 
be examined. 
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Fig. 9.—In examination of upper third molars, whenever the film packet assumes an 
incorrect position, with one of its corners drooping and the other being located above the oc- 
clusal surfaces, employment of a small hemostat to pull the packet down and the ball of your 
finger to push it up is preferable to complete removal of the packet for its repositioning. 


Technique for Canines and Incisors 

For more satisfactory results it is suggested that the following technique 
for placement, adaptation, and retention of periapical films in the upper canines 
and incisors of adult patients be employed routinely and in consecutive order. 

1. Use a regular size (114 by 114 inches) periapical film packet, unless the 
palatal vault is extremely narrow and high, when a smaller size (1 by 1% 
inches) film should be employed. 

2. For the incisors, amply relieve both upper corners of the film packet, 
which is held with its longer dimension vertical. For canines, the upper distal 
eorner of the film packet should be especially well relieved. Because the 
emulsion on the film is extremely delicate and can be easily irreparably marred, 
the film should be only gently relieved and never roughly bent or broken. 

3. Prepare the patient’s thumb, the one of the opposite hand of the side to 
be examined, as has been described, with the remaining fingers of the hand held 
in an outstretched position. 

4. Stand in front facing the patient. For the right canine and incisors, 
grasp the lower edge of the film packet (supporting or covering not more than 
one-quarter inch of its surface) with the tips of your index finger and thumb of 
your left hand. Carry it into the mouth in such a manner as to position the 
exact center of the film packet over the tooth to be examined. In examination 
of normally aligned central incisors, the center of the film packet should best be 
aligned with the interproximal space. 
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5. While supporting the film packet by its protruding edge, adopt it 
osely to the tissue with the index finger of your free hand. For the left side 
the mouth, carry the film into the mouth with thé tips of your right index 
ger and thumb and adopt it with the index finger of your left hand. 
. 6. With your free hand, lead the patient’s prepared thumb into the mouth, 
‘ ways personally positioning it over the center of the film packet, close to the 
ck of the tooth to be examined, and just above the tip of your finger holding 
e film packet. 
7. Observe and if necessary realign the lower margin of the film packet. 
\ hen examining the incisors, the free border should be parallel with the incisal 
irfaces of the teeth upon which the film packet is resting and not more (nor 
ess) than one-quarter inch below them. In eanines, the lower distal corner of 
e packet should be aligned considerably lower than the mesial. Employment 
f a small hemostat for the realignment will ordinarily be found quite helpful. 
8. After the film packet is correctly positioned, adopted, and retained by 
the patient, ask him to close gently on his film-supporting thumb. Whenever 
indicated, assist the patient in freeing his lower lip. 
9. Place the patient’s remaining fingers of the hand holding the film packet 
in close contact with his cheek at the temple. 
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Operative Oral Surgery 


MAXILLARY ANTROTOMY AND PLASTIC CLOSURE OF 
OROANTRAL FISTULAS 


L. T. Russeuy, Jr., D.D.S., ASHEVILLE, N. C. 


opening is created simply because one or more of the roots extend into 
the antrum or are forced into the antrum through operative procedures in 
attempting to remove them following fracture. All too often such a condition 
results in a long-standing oroantral fistula, and will remain as such until in- 
fection is properly eliminated from the maxillary sinus, and the opening closed 
by surgery. 

In reviewing the literature on this subject, we find a great number of con- 
trary opinions as to when and by what procedure these roots should be removed, 
if at all. There are many various techniques advocated for the closure of the 
orantral openings. The most popular method advocated for these closures 
seems to be the utilization of a single-pedicle flap, raised from the palate so 
that it contains good blood supply, and rotated in the lateral direction where 
it is sutured to cover the socket opening. This is a very effective and satis- 
factory method, as indicated by its popularity, and is based on good, sound 
principles of plastic surgery. However, there are other principles involved 
which must be considered if we keep our percentage of failures at a minimum. 

In cases where we have an oroantral opening through a tooth socket into 
the maxillary sinus, whether it is of reeent occurrence or of long standing 
and whether infection of the sinus is present or potential, a three-stage operation 
is indicated in the majority of instances. These stages in sequence should be: 


8 giles frequently in the extraction of superior maxillary teeth, an oroantral 


1. Elimination from the sinus of any active or potential infection. 

2. Provision of areation and drainage of the antrum through its most 
natural route. 

3. Plastic closure of the alveolar oroantral opening. 


In the mouth, it is our aim to produce a closure of these oroantral openings, 
whether operative, traumatic, or accidental, by approximating local or trans- 
planted tissues to such degree of accuracy that healing will take place by first 
intention which, barring complications, will result in an airtight sealing of the 
openings. In order to achieve this result, we must adhere to certain principles 
of plastic surgery and adapt them to the case at hand. Since no two eases pre- 
sent identical problems, methods and techniques must be modified, but a violation 
of the underlying principles is an invitation to failure. 


Received for publication Sept. 2, 1948. 
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I will enumerate what I deem to be the most important of these principles 
as applicable to plastie procedures within the mouth. 


1. General health measures should be instituted where indicated, particu- 
larly if the patient should be afflicted with syphilis, diabetes, blood dyscrasias, 
and so on. 

2. Loeal infections should be cleared up or inactivated as much as possible, 
especially sinusitis or other respiratory infections and any oral infection or 
other condition which might jeopardize success. 

3. An adequate blood supply of the tissues to be mobilized and transferred 
should be preserved in planning flaps. 

4. Close approximation without undue tension on the wound edges is essen- 
tial. There should be no overlapping or underlapping of wound edges along the 
suture line, and the edges should be slightly everted or level. 

5. In tying sutures, too many loops should be avoided, and the knots placed 
laterally to the suture line. The sutures should be snug, but not drawn too 
tightly. 

6. For the elimination of dead space in oroantral closures, the only dressing 
which would be permissible in my opinion would be of the absorbable type— 
(ielfoam or fibrin foam, not oxidized cellulose. 

7. Adequate donor-recipient contact, which is discussed in the next para- 
eraph. 

8. Suture lines should be supported by underlying tissue where possible. 
Sufficient soft tissue should be removed surrounding the oroantral opening so 
that the recipient field will present enough bony base to support the wound 
edges along the suture line. This is not possible in many cases, and should be 
compensated for by planning fhe flap large enough and undermining the 
recipient wound edges sufficiently so that an end-on mattress suture can be 
placed to give a broader approximation of raw wound edges. 


Lateral Maxillary Antrotomy 


It seems that the best approach to the antrum for the removal of foreign 
bodies is through an osseous window made in the area of the canine fossa. By 
virtue of its anterior position, is furnishes visibility and access to the antrum 
without too much interference from the lips and cheek. It also facilitates access 
to the nasoantral wall for the subsequent preparation of a nasoantral window, 
which plays a very important part in the successful closure of any oroantral 
opening. Such a window allows for areation of the antrum, and the escape of 
secretions, which might otherwise defeat our purpose. 

The position of the osseous window to be made in the canine fossa in most 
of these cases is more or less elective. Therefore, the inferior margin of the 
window should be kept as high as possible, so as not to injure the teeth and to 
leave an adequate amount of soft tissue for subsequent plastic procedures. In 
making the incision high in the mucobuceal fold, we cannot avoid severing the 
underlying muscle. We can utilize this muscle later to reinforce the mucosa 
sutured over the perforation. In closing this incision, I have had best results 
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with medium-fine silk for the mucosa and plain catgut for the underlying 
muscle and periosteum. 
Nasoantrotomy 


There are numerous methods of creating a nasoantral opening. Of these 
methods, a simple puncture with a trocar beneath the inferior turbinate in the 
anterior aspect of the nasoantral wall is perhaps the most popular technique. 
I am told by my friends in the field of rhinology that this is the most efficient 
and conservative procedure employed in creating a nasoantral opening for 
drainage and irrigation of the antrum in ordinary cases of acute or chronic 
sinusitis. However, the openings created in this manner tend to close early. 
If a more permanent opening is desired, one of the most effective methods is 
the creation of a rectangular nasoantral opening, with the mucoperiosteal flap 
turned to the antral or nasal side. If there is insufficient access beneath the 
inferior turbinate, a portion of it must be removed, or a trocar opening ‘made 
and enlarged with a rasp. In the average case, the procedures which follow 
give satisfactory results. 

The operation which may best be performed with the cooperation of the 
rhinologist, should follow the completion of procedures already described, but 
before closing the incision in the mucobuceal fold. Through the window created 
in the canine fossa, outline with the knife and dissect from the bone in the 
nasoantral wall a small rectangular mucoperiosteal flap with the pedicle at the 
junction of the antral floor with the nasoantral wall. Then very carefully re- 
move the thin bone from the nasoantral wall, making a window in the bone which 
conforms with the margins of the rectangular flap, without penetrating the 
mucosa on the nasal side. This can be accomplished with small, sharp chisels 
and rongeurs. 

While an assistant gently presses a blunt instrument against the nasal 
mucosa through the rectangular osseous window (antral aspect), the surgeon 
can observe the bulging outline of the window in the nasal mucosa just inside 
the nostril and below the inferior turbinate. From this approach the mucosa 
is incised, creating a flap in the nasal mucosa corresponding to the rectangular 
window, and similar to the flap previously made in the antral mucosa. We 
now have two rectangular mucosal flaps, their pedicles being at the inferior 
border of the antral window. The nasal flap is pushed through the opening, 
where its raw surface will be in contact with the raw surface of the flap from 
the antral side. The two flaps are left lying thus in the floor of the antrum, 
and will retard the subsequent closure of the opening so that drainage, irriga- 
tion, and dressings can be carried out over a long period of time. 


Plastic Closure of Alveolar Socket Oroantral Opening 


Space will not permit us to go into a detailed description of the techniques 
employed to close the many variations in oroantral openings; therefore, we 
will describe the technique with which we have had the best results, and which 
is applicable in the majority of cases where the plastic closure of alveolar 
socket openings is indicated. I say in the majority of cases because I have 
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found that the greater incidence of oroantral openings occurs in semiedentulous 
ireas of the maxillae following the extraction of a lone molar or premolar. I 
‘eel that the alveolar bone resorption following previous extraction is the ex- 
lanation for such oceurrence. This conclusion is drawn simply from clinical 
xperience. 

The technique to be deseribed is not original, but rather a simple modifi- 
‘ation of an established principle of plastie surgery in shifting or transposing 
tissue. I am not even sure that the modification is original, except to my own 
imited knowledge. However, it evolved the hard way through clinical ex- 
verience and repeated failures using other methods. Its simplicity would seem 
io belie the time and trouble involved in its development and proved effectiveness. 

A fault which I recognized early in dealing with oroantral openings is that 
n using a single-pedicle flap and rotating it over the opening, the intervening 
mucosa between its pedicle attachment and the lingual margin of the socket, 
which the flap overlaps, often prevents a ‘‘take’’ along this margin, particularly 
since there is a degree of torsion on the flap in this area. This fault in itself 
is not a violation of plastic surgical principles, except when applied in cases 
where we wish to prevent the passage of fluid and air as much as possible. This 
can be accomplished only by the exacting approximation of all wound edges so 
that there will be a minimum of space for escaping plasma to seal and fibrin to 
hond the wound edges. (After employing any technique, the patient should 
be warned against blowing the nose.) 

The failure of the flap to take at the lingual socket margin can in a measure 
be overcome by paring the lingual mucosal margin to a feather edge so that the 
raw side of the flap will contact a small raw margin of the underlying mucosa, 
or the entire thickness of the underlying mucosa can be removed to create a 
freshened path for the flap when rotated into position. We have abandoned 
this procedure due to the frequent sloughing or pulling out of sutures. There 
seems to be too much tension on the suture at this point, and in using this 
method when the socket opening is in a different position, it is found that other 
sutures also slough out. 

The final modification, or perhaps it might be accepted as a new technique 
utilizing two flaps) is the method we are now using. In my hands, this tech- 
nique has proved the most satisfactory method of closing oroantral fistulas in 
any position where the opening has occurred as a result of tooth extraction, 
provided the bueeal or labial plate has not been destroyed by trauma or infection. 


Technique.—To cover the socket opening, we use a single-pedicle arterial flap 
containing the main trunk of the anterior palatine artery, the pedicle, of course, 
being in the area of the posterior palatine foramen (Fig. 1). In conjunction, the 
mucosa is raised from the bone, which separates the lingual margin of the 
socket from the incision outlining the single-pedicle flap. By so raising this 
mueosa and undermining mesially and distally an area slightly wider than the 
flap to be rotated, we create a double-pedicle flap laterally and parallel to the 
single flap (Fig. 2). 

The next step is to rotate flap A and insert it beneath flap B. By holding 
it in position snugly across the alveolar ridge, mark with a sharp knife the 
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esial, buccal, and distal mucosae surrounding the socket. Relax, fold back the 
ip, and remove the mucosae outlined with the knife, proximal to the socket. 
he initial planning of the single-pedicle flap should be such that it will be 
sfficiently long and wide not only to cover the actual osseous opening, but 
iso to overlap the surrounding bone so that the suture lines will have a bony 
ipport (Figs. 2 and 3). In patients whose teeth are proximal to the socket 
ening, this cannot be done mesially and distally to the opening due to the 
ck of interproximal gingival mucosa. Therefore, it is necessary that these 
argins be supported by the interproximal bone, and only sutures uniting the 
nd of the flap with the buccal mucosa are necessary (Fig. 4). The double- 
edicle flap eliminates the need for sutures on the lingual, holding the flap 
snugly without interfering with its circulation. 

In patients whose teeth are proximal to a socket oroantral opening, as 
shown in Fig. 4, and if the interproximal bone has been destroyed by pyorrhea 
or operative procedures to such an extent that the sutured flap will be suspended 
above the bone along the mesial or distal margin, your efforts will be in vain. 
Your flap will no doubt ‘‘take’’ along the buecal and the lingual with the 
previously described technique, but a shifted flap of mucosa will not attach 
itself to exposed cementum, and certainly not to the tooth enamel. We find it 
necessary in eases of this type to extract the approximating tooth or teeth, and 
reduce the alveolar bone on the buceal and lingual crests to the extent that the 
transposed flap would have contact with the bone anteriorly and posteriorly to 
the socket opening. The condition of the interproximal bone in such eases should 
he determined preoperatively by radiographs, and the flap to be rotated in- 
creased in width accordingly. 

In the event that an oroantral opening exists in the region of the first or 
second premolar, in planning the single-pedicle flap it is often necessary to 
proceed anteriorly beyond the point of anastomosis of the branches of the 
anterior and posterior palatine vessels, so that the flap has its base or pedicle 
attachment at the posterior foramen, and contains the anterior palatine artery. 
The flap should be elevated from the palatal bone, and then sutured back into 
its original position for at least ten days or longer. The cireulation in the 
distal end of the flap ean be tested from time to time by pressure. A rapid 
return of color following pressure blanching is a good indication that the cireu- 


a 


lation is adequate. 

The same procedure should be carried out if the flap is planned with its 
pedicle at the anterior palatine foramen, regardless of its length. Such flaps 
are often more advantageous to use in the anterior oroantral openings than those 
having their pedicle at the posterior foramen, but the circulation in such a flap 
is less dependable. 

It is unnecessary to return any portion of a flap taken from the palatal 
mucosa. The donor area will regenerate so completely that future detection 
of the wound will be difficult. 
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OSSEOUS RESECTION—A BASIC PRINCIPLE IN 
PERIODONTAL SURGERY 


Sau. ScHuuGer, D.D.S., Jersey Crry, N. J. 


CAREFUL survey of all the techniques for gingivectomies has revealed 

that each of these named operations has its special application in which it 
is peculiarly the best; but none of them has such a universal application as to be 
suitable for exclusive use in the field of periodontal surgery. The principal aim 
of this report is to present yet another concept in surgery which will meet some 
of the objections and overcome some of the shortcomings of all present known 
operations. This concept will suggest new techniques which will be dealt with 
in this report. 

Before going into detail on the principles in question, some clarification 
may be necessary on the general objectives of gingivectomies and resections. 
Surgery should be resorted to only when the pocket cannot be eliminated by 
conservative means or when time is an important factor in treatment. It is not 
the purpose of this study to create more controversy where much of it has existed 
in the past, but it is better to set down at this point the general conception of 
treatment of a patient with periodontal disease to eliminate any possible mis- 
understanding. Where conservative treatment is feasible it is preferable to 
surgery, but the one constant in treatment must be pocket elimination by any 
means before a patient may be dismissed as cured. It is, of course, well known 
that some of our most accomplished periodontists limit themselves to a great ex- 
tent to the conservative approach, and, in those patients who do not yield pocket 
closure as a result of treatment, will keep teeth in use for many years which 
have considerable crevicular’ depth. These patients frequently break down 
‘apidly, need constant and meticulous office treatment, and present at times 
a waiting and potential nidus for reinfection. The retention of teeth with 
deep sulci militates against that point of view as a basis for treatment. 


The Named Operations 


We have at hand the gingivectomies for the elimination of the pocket. In 
performing a gingivectomy we attempt to create a selective recession where 
there exists a deeper than normal suleus. All gingivectomies should be judged 
by the ease with which this selective recession is achieved and by the permanence 
of the result. 

Since we are dealing with the gingivectomies, certain surgical periodontal 
techniques cannot be properly included in this study because they are designed 
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) promote reattachment and a reorganization of the affected tissue. Reference 
made to the operation devised by Barkann and a differing one by Beube. 

Barkann' attempts to excise the epithelial lining of the pocket surgically. 
(he rationale of this procedure is to permit the deeper connective tissue to lie 

direct contact with the previously prepared root surface. In this way, it is 
«laimed, some reattachment may be possible before the epithelium grows down 
to the pocket to prevent it. 

Beube,? on the other hand, limits his interdental tissue resection to the 

terproximal pockets only. It consists, essentially, of excising a wedge-shaped 
‘lug of interproximal tissue extending to the base of the pocket. By exercising 
idicious control of the granulation tissue, an entirely new interproximal con- 
nective tissue mass is formed on healing, which, Beube stated, is more likely to 
he firmly adherent to the root than is tissue not so surgically prepared. 

Neither of these techniques is designed to eliminate the pocket by recession, 
hut they are surgical aids in a conservative direction. They both aim to achieve 
pocket elimination by closure rather than by creation of a predetermined re- 
cession. Thus they do not properly fall within the scope of this report. 

The gingivectomies in general, however, consist of a careful resection of 
unsupported soft tissue to the level of remaining bone. There is some distinction 
made between the base of the pocket and the bone level in some techniques as 
far as the depth of the resection is concerned, but they are almost exclusively 
directed toward the excision of soft tissue only. The Ward,* Crane-Kaplan,‘ 
Kirkland,®® and Black’ operations are well described in the literature and 
serve as examples of this type of surgery. There is no attention paid to the 
hony outlines of the pocket with the exception of some recommendation for the 
removal of spicules and spines in sharply localized areas that may be exposed 
by the soft tissue resection. 

The one fault common to all these operations is the lack of adequate 
diagnosis. While the extent of soft tissue involvement is adequately noted, 
little if any interest is shown the form and status of the bone in the operative 
field. It is true that in the gingivectomies soft tissue is resected to this bony 
profile, but the profile itself is not altered in the classical descriptions of these 
named operations by their authors. Goldman* and Orban’ recognized single 
specific indications for correction of the bony profile, but they did not come 
to a general conclusion which could be more broadly applied. 

It has often been observed that there is a postresection regrowth of soft 
tissue beyond the erevieular depth regarded as normal. This regrowth occurs 
interproximally and, under certain conditions, on the buceal or lingual as well. 
No explanation has ever been offered for this regrowth—and a loss or com- 
promising of the desired result—beyond the usual one of a possible lack of 
adequate home eare on the part of the patient. Inadequate postoperative home 
care will allow the proliferation of tissue to take place which will negate the 
beneficial results of the gingivectomy ; however, all cases of proliferation cannot 
be explained on that basis. In too many eases sharply selective areas of 
eingivae behave in this manner which are easily accessible to and receive their 
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share of adequate postoperative care. An objective appraisal will demonstrate 
that we cannot attribute all proliferation to faulty hygiene, especially so because 
frequently the proliferated tissue is firm and of good color and shows none of 
the inflammatory changes clinically usually associated with poorly maintained 
soft tissue hygiene. It must be borne in mind that this proliferation prevents 
the recession we desire. A deep, though clean, gingival suleus is not a successful 
surgical result. <A similar result may be obtained by skillful curettage. 

If we observe the bony configuration of the alveolar bone, we can readily 
see that sharp goemetric configuration is frequently found wherever periodontal 
destruction is localized to a small section or sections of an area. This loss of 
bone is not a regular pattern but presents sharp deviations from the expected 
bone profile. It is at times sharply localized, even about portions of a single 
small root. Bone, being a hard, inelastic tissue, seems to have no difficulty in 
maintaining these deep, geometric, almost jagged variations in form on a 
permanent basis. Superficial gingival tissue, on the other hand, does not follow 
such an outline permanently. 


Osseous Resection 


Methods.—The material from which this report was developed was ob- 
tained from the school clinie and from office practice over a period of ten 
years. The techniques described were used with gratifying results over a long 
enough period of time to evaluate them as a corrective for the defects encoun- 
tered in the soft tissue gingivectomies. 

In order to provide a sound base upon which the resected gingiva could 
heal and be maintained, it became necessary to make alterations in the bone 
profile in certain cases. The degree of variation between levels of bone of 
adjacent teeth and the exact outline of the pocket must be determined and 
made part of the record in order to decide preoperatively when bony resection 
is required. In this way the operator can determine if the variation in bone 
levels is slight enough (approximately 30° or less) to be maintained by the 
gingival tissue after resection, or if the variations are great and must be made 
less so surgically. In patients in whom an involved root is prominent buccally, 
an angle of 60° can be easily tolerated. Surgical judgment must be used in 
these patients. Therefore, in those patients who present deep isolated pockets, 
the incision must begin and end mesially and distally enough in relation to the 
pocket to permit a graceful, gradual rise and fall in the proposed bony profile 
with the greatest curvature of the are at the deepest point of the pocket. 

In opening the bony operative field, there are two methods that may be 
pursued. In the first and simplest method, a long, sweeping, curving incision 
is made from one end of the area to the other, slightly apical to the deepest ex- 
tent of the pockets in the field. After the removal of the soft tissue has been 
accomplished, the exposed bone is then resected to conform to a gradual rise 
and fall in profile, with the depth of the involved bone converted to a short 
plateau or even a crest. This method leaves some bone exposed and gives rise 
to more postoperative pain than the procedure to follow. 

A second and more satisfactory though more difficult method consists of 
performing a simple soft tissue gingivectomy first and then reflecting the 
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remaining gingiva and performing the necessary bone resection. The short flap 
is then replaced to cover exposed bone. Surgical dressing is applied and the 


case carried forward in the usual manner. 


Indications.—Case 1 presented in Fig. 1 illustrates an indication for this 
type of operation. The patient was a 32-year-old man who had lost all the 
posterior teeth of the upper left side because of recurrent periodontal abscesses 
prior to his presentation for treatment. The same condition was beginning to 
appear on the buceal gingivae of the upper right first and second premolars. 
He gave a history of fairly recent treatment which consisted of occlusal adjust- 
ment and a gingivectomy exposing the unsupported root surfaces. Clinical 
examination revealed no recession where the gingivectomy was performed. The 
gingiva was at the same level as that on the adjacent teeth. The reason for this 
was not difficult to determine. On the buceal aspect of the two premolar roots 
in question there was narrow (about 1.5 mm.), deep (7 to 8 mm.), slightly 
spiral bone loss. Soft tissue resection over these areas consisted of deep, almost 
vertical excisions of the unsupported soft tissue. This presented a gingival line 
with deep, jagged peaks and valleys. The soft gingival tissue did not conform 
to such a line and thus defeated the purpose of the operator, namely, pocket 
elimination. The result shown in Fig. 1 was achieved by resecting the buecal 
bone, as well as the soft tissue, and including the buccal aspect of the inter- 
proximal bony septum so as to make possible a gradual rise and slope in the 
bone over the affected area. The overlying gingiva conformed to that line, thus 
successfully eliminating the pockets. 





Fig. 1.—Postoperative result in a patient with recurrent periodontal abscesses treated 
by osseous resection. This patient was treated previously with a soft tissue gingivectomy 
which did not achieve the selective recession desired because of the precipitousness of bone 
loss. 


A second indication for the operation is found frequently on the mesial 
aspect of tilted second molars where the lower first molar had been lost and 
unreplaeced. These tilted second molars frequently show deep pockets on their 
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mesial aspect. In such an area the pocket has a hard bony saddle area mesial 
to it. The pocket is almost always a sudden, precipitous, deep one. The diagram 
in Fig. 2 illustrates this type of pocket. Soft tissue will not contour itself 
permanently to the sudden dip in the bone level. Such soft tissue resections 
have repeatedly failed in my hands. However, if the angle of bone forming the 
deep, almost vertical pocket is removed so as to form a gradual descending 
slope to the very depth of the pocket instead of the sudden precipitous drop, a 
more permanent result may be expected. Fig. 3 illustrates the bony resection 
line to be made to create the desired result. Fig. 4 approximates the end result. 


> 


Fig. 2. 











\) 
‘\ 
Fig. 3. 
Fig. 2.—This type of pocket is common on the mesial aspect of tilted second molars. Note 


the a SS “angular dip in the bone profile to the base of the pocket. See Fig. 


Fig. 3.—Recommended line of incision in the bone in the case presented in Fig. 2. The 
soft tissue should be reflected to permit this reduction. 


A third indication for osseous resection, and an uncommon one, occurs when 
there is a deep isolated pocket interproximally on a single tooth in an area 
where the adjoining teeth have normal bone support. Such a ease is illustrated 
in Fig. 5. In this case the upper right cuspid presented an 11 mm. pocket on 
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the distal aspect of the tooth with its greatest involvement on the distolabial line 
angle. The pocket was interproximal. This case presented a rather mixed 
problem. Sacrificing the cuspid was no solution since the first premolar was 
equally involved. Sacrificing both the euspid and the first premolar would 
have required a complicated restoration. The patient had a rather long, 
pendulous upper lip and a very low high lip line. It was decided to perform an 
osseous resection in the area after a soft tissue resection failed to eliminate the 
pocket. (See Fig. 6.) The result was satisfactory in all directions except for 
the cosmetic factor (see Fig. 7). 


Fig. 4. 














Fig. 5. 

Fig. 4. 

the pocket. 

Fig. 5.—lllustration of an extremely deep pocket interproximally between the right 

cuspid and first premolar. The dotted line represents the line of incision to be followed in 
the bone and soft tissue. Note the clinical case presented in Figs. 6 and 7. 





Same case as Figs. 2 and 3 with the bone reduced to a gradual slope to eliminate 


A fourth indieation for osseous resection may be found in some deep buceal 
and lingual pockets. Here the general bone profile when viewed from the 
bueeal or the lingual aspect may very well be gradual enough to make the 
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periodontist expect a permanent result, even using the standards outlined in 
this report. Occasionally it will be found in these areas that the buceal or the 
lingual gingiva proliferates after the gingivectomy has been performed. <A ecare- 
ful diagnosis of the area will show that the underlying bone ended in a thick 
ledge, or even in a concavity, at the margin of the bone when seen in cross 
section (see Fig. 8). Here, too, it will be found that the soft tissue will not 


Fig. 6. 





Fig. 7. 


Fig. 6.—Postoperative result in a case of a deep 11 mm. pocket which was treated with 
a simple soft tissue gingivectomy plus the elimination of buccal and lingual spines inter- 
proximally. The mouth of the pocket was still gaping and the pocket depth was still 7 mm. 
Compare with Fig. 7. 

Fig. 7.—Same area as shown in Fig. 6 after osseous resection was performed. Debris 
which may be seen on the first premolar root was allowed to remain to illustrate how much 
was formerly impacted under the gingiva and is now easily accessible to the toothbrush. Note 
how the resection slants toward the lingual. 


follow such a bony contour closely but will proliferate above it in an- effort to 
achieve a knife-edge margin. The extent of that proliferation is determined by 
the thickness of the bony edge, and the resultant crevicular depth depends upon 
the amount of proliferation. A simple thinning of the bony margin to a knife- 
edge will insure a tightly adhering knife-edge of soft tissue above it. 
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A fifth example is the ease of the saucer-shaped interproximal pocket. We 
have known for some time that to allow the buccal and lingual spines of bone 
to remain interproximally means the almost immediate proliferation of tissue to 
a level coronal, to the crests of the spines. This, of course, means the almost 
mmediate establishment of a crevicular depth far beyond what is desired. These 
hony spines must be leveled so that the interproximal bone is flat or convex, per- 
mitting permanent pocket elimination. 





: Fig. 8.—Illustrating a deep buccal pocket with a thick bony ledge on the buccal aspect 
with the gingiva proliferating above it. The dotted line represents the line of incision in both 
soft tissue and bone to reduce the pocket permanently, Note that no supporting bone is lost. 


Technique.—If the fluid characteristics of soft tissue are understood, 
the general objective of osseous resection becomes clear. The technique is a 
logical application of commonly known instruments to achieve a gradually 
variable bone profile. Mention has been made previously of the two alternate 
methods of opening the bony operative field. The method of choice is that 
which allows a short flap to remain to cover the bone postoperatively. The 
difference in postoperative pain is so great that the slightly more difficult pro- 
cedure becomes clearly the more desirable one. 

The armamentarium consists, besides the usual instruments necessary for 
a soft tissue resection, of a round surgical bur, a right angle periosteal elevator, 
a small bone file, bone gouges and chisels, and small tissue retractors. 

After the bony field has been exposed, the interseptal bone is best treated 
first. The minimum line of curvature is established and the bone is to be adapted 
to this line. The round bur is excellent to reduce interseptal bone up to but not 
including the exposure of the roots of the teeth. If a very thin layer of bone 
is allowed to cover the roots, this is then easily removed with the chisels and 
gouges by hand pressure alone. If the bur is used for this purpose, the 
cementum is very likely to be nicked and scarred. 

The bueceal and lingual bone may be removed with chisels or, if the plate is 
lieavy, by the use of the bur followed by the chisel. In those cases in which it is 
desired to establish a thin knife-edge to a heavy buccal plate of bone, the coarse 
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surgical file becomes the ideal instrument for this purpose. There are times 
when such a file may be slipped under the flap without retraction in this type of 
case. 

Another area in which the bone file is useful appears in the sharply angled 
ledges of bone that stand mesial to deep pockets in tilted lower second molars. 
The bone may be reduced by file entirely, or the bulk of the angle reduced with 
the chisel and mallet and the finishing and contouring of the remaining bone 
done with the bone file. 

Full use should be made of the topographical location of bone destruction. 
For example, if the pockets are interproximal it is often possible to use the 
lingual approach, and by reducing the lingual plate to conform to the standards 
mentioned previously, it frequently becomes possible to slant the interseptal 
bone so that little or no supporting bone is removed on the labial. On oceasion 
it is the labial bone that must be sacrificed, but it is rare to find a case in which 
both plates must be altered. Surgical experience and judgment are valuable aids 
in balancing esthetics against physiologic requirements in these cases. 

Surgical dressing is applied to all patients. Care must be taken that any 
short flap that remains not be foreed away from the bone in the application of 
the dressing. The pack should be allowed to remain in place for one week; then 
it is removed, the area inspected, and a new dressing applied. On occasion a 
third pack will be necessary at the end of the second week, but these cases are 
not common. 

In those patients who have postoperative pain, penicillin troches are useful 
in reducing discomfort. They are applied in the usual manner without disturb- 
ing the dressing. The same systemic precautions should be taken with the use 
of troches here as would be taken with their use in ulcerative gingivitis. 


Discussion 

The pattern of behavior of the soft tissue is conditioned by the hard tissues 
with which it is in contact. That is not to say that bone is such a rigid tissue 
that it will never round out its jagged edges or thin out its blunt margins. That 
is not the ease. These changes are so slow, however, that the soft tissue overlying 
such bone will degenerate and become pathologic long before the changes can 
take place. It is for this reason that we must treat the problem clinically as if 
the bony form were permanent or nearly so. Heretofore, we have contented our- 
selves with soft tissue surgery with minor or inconsequential attention to the bone 
limited to the reduction of spicules. Many of us have watched the steady 
regrowth of tissue in some cases so that the depth of the gingival suleus grew 
deeper than we would have had it. Too many compromises have been made with 
the end result. It is granted that much of this tissue looked and behaved as 
healthy tissue looks and behaves, but the same result may be achieved by 
skillful curettage without resort to surgery. The only reason for surgical man- 
agement of a given ease is the certainty of the elimination of the pocket. 

This does not mean that all periodontal surgery must include bone resee- 
tion and reshaping as well. In fact, this is usually not the case. What is meant 
is that a considerable minority of cases require more than a simple gingivectomy 
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—it requires a careful attention to the architecture of the supporting bone and 
the eareful reshaping of that bone to conform with the rigid behavior of soft 
tissue. It is exactly the opposite conception from that now held in the field. 
We now accept the existing bone profile, hoping that the resected gingivae will 
conform, but experience has proved that they do not conform unless the bony 
profile is altered in the manner described in this report. 

Certain precautions must be taken before deciding to employ this method. If 
too much vital bony support must be sacrificed on sound teeth in order to retain 
a neighboring affected tooth, it may be better to sacrifice the involved tooth. Or, 
if bifureation exposure is possible because of an extensive sacrifice of bone, it 
may be a better and sounder risk to accept a deep gingival crevice. All deep 
pockets are not surgical material per se. 

These conerete cases illustrate the indications, techniques, and principles 
implied in attaining the desired result. If it is determined that the destruction 
involved militates against using radical surgical techniques, the compromise in 
case management ean be made before any useless halfhearted soft tissue surgery 
is attempted rather than after it has failed. 
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MUSCLE FORCE IN THE REDUCTION AND STABILIZATION OF 
FRACTURES OF THE MAXILLA AND THE MANDIBLE 


H. L. Harane, D.D.S., F.1.C.A., New Or eEans, La. 


HE science of dentistry now has the full responsibility for that part of the 

human anatomy supporting the dentition, that is, the maxilla and the 
mandible. In fulfilling this responsibility, the dental surgeon must maintain 
and restore function to any part of the dentition that has received traumatic 
injury (Fig. 1). 

It will be shown here that fractures of the maxilla and the mandible are 
displaced by forces exerted on the fragments by muscle pull, and that it is 
necessary to counteract this muscle pull for suecessful reduction and ‘stabiliza- 
tion (Fig. 2). The muscle force exerted on the fragments will either hold them 
in a displaced position or will contribute to gradual movement resulting in mal- 
position. The proper knowledge and handling of these muscle forces will lead to 
the successful reduction and stabilization of fractures of the maxilla and the 
mandible. Each muscle or group of muscles, by virtue of the direction of its 
action, creates a force that may tend to displace fragments medially, laterally, 
upward, or downward. 

The first consideration in the care of patients with traumatic injuries of 
the facial bones is the patient’s physical condition. Usually patients presenting 
multiple fractures of bones are in a state of shock, depending upon the patient’s 
own response to the injury, either mild or severe; therefore, no manipulation of 
the fracture should be attempted until the patient’s physical condition warrants 
it. Possible postoperative complications and facial deformities should be con- 
sidered at this time. Since the patient has more fear of traumatie deformities 
about the face than about any other. part of the body, not only the patient’s 
present welfare but also his future welfare should be considered. 

Fractures of the maxilla and the mandible usually present the following 
signs and symptoms: 


. Malocclusion of the teeth. 

. Mobility of fragments. 

Pain. 

Crepitus upon slight manipulation. 
. Laceration of the gingivae. 

. Swelling. 

. Eechymosis of the gingivae. 

. Positive x-ray findings. 

. Excess salivation. 
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The role of the dentist in the treatment of fractures of the facial bones is 


to restore normal masticatory function. This is achieved through restoration of 


normal occlusion of the dentition. The establishment of this normal occlusion 


is governed by the ability of the dental surgeon to restore the bony support 
and maintain the blood and nerve supplies of the teeth. 


Fig. 1. 





Fig. 1.—Positions of frequent fractures of the facial bones. 


Fig. 2.—The directions of force as exerted on the mandible by the temporalis, pterygoid, 
masseter, and mylohyoid muscles. 


The reduction and stabilization of fractures of the mandible may be 
maintained to establish a perfect functional result if the muscles attached to 
the fragments are skillfully handled. Malocelusion in these fractures is ac- 
counted for by the foree exerted by one or more muscles attached to the frag- 
ment. The fragments with the greatest amount of muscle pull are displaced 
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the most. This vector force has to be studied as to direction and counter- 
balancing of forces. When the vector in one direction is counterbalanced by an 
equal force in the opposite direction, reduction is achieved and stabilization 
may proceed. 

The reduction of a mandibular fracture may be achieved by the operator 
as a simple manipulation. However, unless this reduction is maintained and 
stabilized with the teeth in their normal occlusion, the muscle forces will dis- 
place the fragments again to cause a marked malocelusion. 

When other fractures occur about the body, the patient is usually volun- 
tarily able to put the fragments at rest. However, due to the position of the 
mandible and its functional demands in swallowing, speaking, and mastication, 
the patient is unable to put it at rest voluntarily. The free movement of the 
mandible, aided by its bilateral muscular attachment, causes the fragments of a 
fracture to move upon themselves unless they are reduced, stabilized, and 


immobilized. 
Fractures of the Mandible 


Some of the more common sites of fractures of the mandible and the muscles 
which have to be considered in their reduction follow: 


Mandibular Fractures in the Symphysis.—A bilateral pull is exerted on 
the fragments by four sets of muscles: temporalis, pterygoid, masseter, and 
mylohyoid (Fig. 2). 

The temporalis muscle produces a vector foree inclined upward and back- 
ward (Figs. 2 and 4). The pterygoid muscles produce a vector foree inward 
and upward (Fig. 7). It is noted that if the fracture is in the center of the 
body of the mandible, the vector forces tend to counterbalance each other. 
Therefore, it becomes easy to balance these forces and stabilize the fragments 
by any of the accepted procedures. An arch wire attached to all teeth is 
preferred (Fig. 8). 


Bilateral Fractures at the Symphysis.——The fragment is usually dis- 
placed by the muscles in the floor of the mouth (Fig. 3). The veetor forces 
created by the geniohyoid and digastric muscles are directed downward and 
backward, while the ever-present forces of the temporalis, masseter, pterygoid, 
and mylohyoid add side vectors to distort the body of the mandible from the 
symphysis. Reduction is achieved by overcoming the muscle pull exerted by 
the geniohyoid and digastric muscles in the floor of the mouth. Stabilization 
is achieved by a labial arch wire. Occlusion is established by intermaxillary 
wiring. Bilateral fractures in the mental area may be treated in the same 
manner as those in the symphyseal area. 


Fractures Between the First Molar and the Angle of the Jaw.—These 
are usually displaced by the forces exerted by the mylohyoid muscles pulling 
to the medial line and the temporalis muscle pulling upward (Fig. 4). The 
vector forees may be multiple at this fracture line due to the internal pterygoid 
muscle creating a foree upward and inward on the posterior fragment. The 
mylohyoid may be producing a force downward and inward at the same time. 
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Fig. 3. 





Fig. 4. 
Fig. 3.—A bilateral fracture in the symphysis showing how the geniohyoid and digastric 
muscle pull is exerted. 


Fig. 4.—The temporalis muscle exerts an upward force on the posterior fragment, pre- 
senting a displacement. 





Fig. 5.—The maintenance of occlusion of the teeth and the restoration of their nerve and; blood 
supplies should be carefully studied in each case. 
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(Fig. 6.) The greater the inclination of the angle of the fracture from the 
upper border of the mandible to the ascending border of the ramus, the greater 
is the possibility for the posterior fragment to be displaced upward. Stabiliza- 
tion may be accomplished after reduction by a combination of arch wiring and 
intermaxillary wiring. Accurate reduction is also important for the re-establish- 
ment of function of the nerves supplying the teeth (Fig. 5). 

Fractures at the Angle and the Body of the Mandible.—These are usually 
displaced by the forces exerted by the internal pterygoid and mylohoid muscles. 
The fracture is reduced and stabilized by intermaxillary wiring. (Fig. 6.) 





Fig. 7. 
Fig. 6.—A fracture at the angle of the ramus and the body of the mandible. The in- 
ternal pterygoid produces a muscle force inward and upward. This force causes the ramus 


to be displaced medially. 
7.—A fracture at the neck of the condyle may be held in a displaced position by the 


Fig. 
force of the external pterygoid muscle. 
‘ 
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When the posterior fragment is found to be at such an angle that it is allowed 
to be displaced upward, other forms of stabilization may have to be applied 
such as extraoral splint, headeaps with traction, or transosseous wiring and 


ypen reduction. 


Fig. 8. 


Fig. 9. 


Fig. 10. 





Fig. 8.—The adaptation of a labial arch wire with ligatures to the teeth is used to 
stabilize a fracture in the mental area. 

Fig. 9.—The application of an upper and lower labial arch wire with intermaxillary rub- 
ber traction will produce a normal occlusion. 

Fig. 10.—The application of an external fixation appliance for mandibular fractures. 


Fractures in the Neck of the Condyle.—These are usually displaced by 
forces exerted medially by the superior head of the external pterygoid muscle 


(Fig. 7). The head of the condyle, when fractured free from the ramus, 
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causes loss of vertical dimension and the fragment of the head is further dis- 
placed by vector forces created by the strong temporalis muscle. The head of 
the condyle may be manipulated into the glenoid fossa by relaxation under a 
general anesthetic. The teeth are then wired into occlusion. This method 
seldom results in anatomical restorations if there is marked displacement, for 
which reason transosseous wiring has been recommended by Thoma. 


Immobilization of the Mandible 


When the direction of the muscle force is determined, they may be counter- 
acted by many types of appliances. Some methods of stabilization are shown 
in Figs. 8, 9, and 10. 

The experienced operator will find that patients presenting fractures of 
the facial bones will usually cooperate in the application of appliances. Most 
patients will desire the use of appliances which will result in the least amount 
of disfiguring, and it matters not how inconvenient the appliance is at the time. 
Good cosmetic results cannot be achieved as well with open reductions, the use 
of bone plates, and external skeletal fixation. 





Fig. 11.—The restoration of normal occlusion is essential for mastication. 


Fractures of the Maxilla 

The reduction of fractures of the maxilla follows the same principles as 
those of the reduction of fractures of the mandible. The fragments must be 
reduced and then stabilized against the mandible. Because the cortical plates 
of the maxilla are of a thinner texture, the maxilla fractures more easily than 
the mandible. However, when the fragments are displaced, the vector forces 
of the muscles are usually negligible. The fractures of the maxilla generally 
follow the suture lines and become a combination of disarticulation and fracture. 
The median, the zygomaticomaxillary, and the sphenomaxillary sutures are 
common sites for disarticulations. 

Maxillary fractures of the depressed type are generally compounded when 
severe trauma is present, and involvement of the maxillary sinus is frequent. 
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The reduction of maxillary fractures of this type may be achieved by elevation 
of the fragments. Because of the fact that the muscle attachments of the 
maxilla have such a small coefficient of vector forces, the fragments will as a 
rule remain in their normal positions. Therefore, it becomes a simple matter 
to immobilize the fragments and establish occlusion. The maintaining of proper 
occlusion must be earried out in maxillary fractures. This is accomplished by 
immobilization of the mandible against the maxilla. 


Aftercare 


After reduction and stabilization of fractures of the maxilla and the 
mandible, which inelude replacement of all hard and soft tissue involved the 
dentist assumes responsibility for the correct healing. A successfully reduced 
and stabilized fracture does not mean that the occlusion of the teeth may not 
still be wrong. The establishment of normal function can only be achieved 
through restoration of normal occlusion (Fig. 11). The reduction of any frac- 
ture, therefore, should be well planned in order to restore normal masticatory 
functions. 
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GINGIVITIS IN PREGNANCY 


ALEXIS W. Mater, M.D., D.D.S., anp BALINT ORBAN, M.D., D.D.S., 
CuicaGo, ILL, 


Introduction 
HIS investigation has been conducted in an attempt to expand our present 
knowledge and elarify our interpretation of two important problems: 
First: To what extent are we justified in correlating systemic disturbances with 
gingival lesions? Since pregnancy, although a physiologic state of systemic 
imbalance, is known in literature to be connected with gingival lesions, 
gingivitis in pregnancy has been chosen for this investigation, especially be- 
cause the clinical picture has not been very well correlated with the histologic 
findings. Second: Are there any clinical and histopathologic changes in the 
gingiva which are exclusively characteristic of pregnancy? 
Review of Literature 
It is not the intention to present a detailed review of the huge literature 
available on this subject, but instead to confine it to those authors whose work 
and research have been outstanding and extensive in the field of gingivitis 
in pregnancy. For the purpose of facilitating the review, it is proposed to 
classify the publications into three categories: 


1. Clinical studies. 
2. Clinieal and histopathologic studies. 
3. Experimental studies. 


I. Clinical Observations.—Monash (1926)* observed 6 cases of pregnancy 
gingivitis and proposed the term ‘‘proliferative gingivitis of pregnancy’’ be- 
eause the growths usually appeared in early pregnancy, increased in size during 
this period, and regressed after delivery. They were composed of chronic 
inflammatory tissue, and were, as a rule, part of a generalized gingivitis. The 
author felt that ‘‘there is nothing distinctive about the gingivitis found in 
pregnancy, with the possible exception of the marked edematous condition of 
the tissues. Long continued irritants upon the gingiva will call forth a pro- 
duetive inflammatory reaction almost identical in women who are not preg- 
nant, and in men. Tumors, which attract our attention because of their size, 
are not, as a rule, an isolated thing. They are accompanied by general gin- 
givitis and represent an exaggerated degree of this condition. This type of 
growth is inflammatory and should not be classed a tumor.”’ 
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Merritt (1935)" believed that ‘‘there is no type of gingivitis that can be 
said to be peculiar to and found only in pregnaney.’’ 

Hirschfeld (1939)° stated that in pregnancy ‘‘the edematous interprox- 
imal gingiva may expand to a marked degree, and be forced away from its 
normal position by subgingival proliferating tissue. Sometimes, the hyper- 
trophied papilla extends occlusally to a marked degree, and spreads laterally 
toward the center of the tooth, where it may meet a similarly expanding neigh- 
boring papilla, thus producing the optical illusion of a gingival cleft. Some- 
times the papillae approach each other so closely, and with such pressure, 
that these pseudoclefts are quite invisible, so that the mass of tissue spreading 
over the contiguous row of teeth appears to be continuous. The color at the 
center of each mass may be bluish-pink, but it changes to bright-red at the 
periphery. This marked inflammatory appearance of the fringed edge of 
gingival tissue is fostered by a temporary lack of function and hygiene during 
that particular period. The hypertrophied masses usually cease to grow after 
parturition and the affected areas are seldom painful.’’ The author also 
presented a case of proliferative gingivitis in a male, resembling very closely 
the pregnaney tumor in color, form, and consistency. ‘‘ Differential diagnosis 
was made only by histological examination.’’ Etiology of pregnancy gin- 
givitis seems to be undetermined, the probability being that it is either an 
endocrinologie or a nutritional disturbance with the addition, in some in- 
stanees, of local irritating factors. 

Burket (1946)* deseribed the symptoms of pregnancy gingivitis which 
usually develop during the second trimester of pregnancy. ‘‘It is charac- 
terized by a peculiar raspberry color of the marginal gingiva and ready bleed- 
ing. The hypertrophie changes involve particularly the interdental papillae. 
These tissues have a characteristic bluish-purple color and a turgid edematous 
appearance. Pain is not a prominent symptom, even in advanced cases. Ul- 
ceration is uncommon unless there is an accompanying fusospirochetal in- 
feetion.’’ 


II. Histopathologic Investigations.——Blum (1931)* studied 16 cases of 
pregnaney tumors histologically. He found that one of the most charac- 
teristic features was proliferation of blood vessels. ‘‘The whole mass of tu- 
mor is really made up of numerous, mostly engorged, blood vessels. Spaces 
hetween capillaries are filled with perithelial cells which normally cover the 
endothelial lining. They proliferate and invade neighboring tissue, thus pro- 
dueing the same picture as in perithelioma. Cells are undifferentiated 
mesenchymatous, with numerous mitotic figures. In the whole tumor mass 
there is no sign of inflammation except toward the ulcerated surface. This 
could be interpreted that inflammation is superimposed. Etiology of these 
tumors is obseure. Irritation and trauma may play some part at a time 
when the internal secretions, on account of the pregnant condition, may not 
have been normally balanced and when hygienic care of the mouth may have 
been neglected. It is difficult to say whether hygienic condition of the mouth 
plays an important part, because in a number of cases, both the teeth and the 
soft tissues were in perfect condition.’’ 
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Ziskin (1933-1946)'*'* and his co-workers have done extensive research 
in the field of gingivitis in pregnancy. Histologic examination of the gingivae 
and oral mucous membranes revealed as most prominent changes ‘‘a loss of 
surface keratin, hydropie alteration of the stratum spinosum, hyperplasia of 
the stratum germinativum and inflammatory changes in the lamina propria.’’ 
It is interesting to note that Ziskin could not find any appreciable number of 
mitotie figures in pregnancy gingivitis in spite of the observation of hyper- 
plasia of the stratum germinativum. 

Ziskin'® presented a clinical classification of pregnancy gingivitis accord- 
ing to its progressive changes: 


Class I: Bleeding of the gum. Symptoms develop after the onset of 
pregnancy or, if they were present before pregnancy, they become exag- 
gerated after conception. 

Class II: Interdental papilla loses its stippled appearance, becoming 
glossy and blunted, and changes its color from pink to old rose. 

Class 111: This form is designated raspberry red gums, and is usually 
confined to the free gum margin, which takes the color and appearance of a 
raspberry. 

Class 1V: This form is designated as ‘‘hypertrophic gingivitis of preg- 
naney,’’ because there is a generalized hypertrophy of the tissue. There is 
also formation of a ‘‘blanched line of demareation’’ and development of the 
so-called ‘‘pseudopapilla,’’ mainly due to hyperplasia of epithelium and 
edema. 

Class V: Pregnancy tumor. It resembles an epulis with pedunculated 
base; it is cyanotic in color with bright-red border. Trauma during mas- 
tication causes area of grayish necrosis on the surface. 


III. Experimental Studies.—Ziskin (1933, 1936, 1943)***% ?7 and his eo- 
workers have conducted research to correlate the endocrines with the con- 
dition in pregnancy gingivitis by animal experimentation. Subcutaneous 
injections of estrogenic and gonadotropie hormones on normal and castrated 
rhesus monkeys were made and resulted in gingivitis simulating pregnancy 
gingivitis. The interrelation of large parenteral doses of estrogen and vita- 
min A and their effect on the oral mucosa were studied, as well as the effect 
of eastration and hypophysectomy on oral mucous membranes of rhesus 
monkeys. 

Table I is a summary of the findings reported in the literature. 


IV. Prevalence of Gingivitis in Pregnancy.—There are various reports in 
the literature concerning the prevalence of gingivitis in pregnancy. Biro (1898)' 
stated that 38 per cent of pregnant women are affected by gingivitis. How- 
ever, he offered no specifications as to the number of patients or the degree of 
gingival irritation. Freund, Pinard, and Schmidt (1934),* as cited by Schour,’* 
reported that 53 to 60 per cent of pregnant women showed gingivitis, while, in 
control studies, 15 to 18 per cent of the same number of nonpregnant women 
showed gingivitis. Looby,® as cited by Burket,’ reported that the examination 
of 474 patients revealed 40 per cent slight gingivitis, 10 per cent hypertrophic 








GINGIVITIS IN PREGNANCY 339 


ype, and 2 per cent tumor formation. Ziskin’ stated that the examination of 
116 pregnant women showed 158 patients or 37.9 per cent affected by preg- 
ianey gingivitis. A closer breakdown of this number revealed 70.2 per cent 
ypertrophie type, 41.1 per cent raspberry red gums, and 1.8 per cent tumor 
ormation; 13.2 per cent of these showed a combination. 

An extensive bibliography can be found in the paper by Ziskin and 
Nesse'® entitled ‘‘Pregnancy Gingivitis,’’ as well as in the textbook by 
surket,® Oral Medicine. 

Material and Methods* 

The present study is based on the examination of 530 pregnant women 
rom the third to the ninth month of pregnancy. These examinations took 
place from February to November, 1947. Most of the patients were from the 
(ieneral Dispensary, and some of them were from the Hospital Ward of the 
\yepartment of Gynecology. The patients were members of a low-income group, 
and 50 per cent belonged to the Negro race. Mouth hygiene was fairly good; 
only very few patients showed gross neglect. 

Clinical Examination.—This investigation consisted of clinical examina- 
tion of the oral mucous membrane and gingiva with the aid of mouth mirror 
and flashlight illumination, mainly in the anterior region of the oral cavity. 
The condition of the gingiva was recorded on a ‘‘Gingiva Chart’’ (Table II) 
which was designed for the purpose of thoroughly describing clinical features 
and considering important diagnostic aspects. The gingival condition was 
assessed in aceordance with the characteristics of this diagnostic chart. 
Table II shows the elinical features of the normal gingiva as well as those of 
mild, moderate, and severe gingivitis in pregnancy. 

In the absence of an available standard index, an attempt was made to 
classify the degree of gingival inflammatory reaction, according to its pro- 
gressive changes, into the following groups: 


_ 


No pathology—normal gingiva. 
Mild inflammation. 

Moderate inflammation. 

Severe inflammation. 

. Tumor formation. 

It is obvious that no difficulty was encountered in classifying the normal 
gingiva, severe inflammation, and tumor formation groups. However, clin- 
ical distinetion between the mild inflammation and moderate inflammation 
groups beeame more involved. Several criteria were the main guiding fac- 
tors in this respect, namely, the degree of the inflammatory reaction, the 
gradual spreading of the inflammation from the free into the attached gingiva, 
and, in some instances, the number of the affected areas. 


~ 


Vi got 


~ 





*Through the courtesy of the Staff of the Department of Gynecology and the Hospital 
Dental Clinic of the Research and Educational Hospital. 

We would like to express our sincere appreciation to Dr. F. H. Falls, Head of the Depart- 
ment of Obstetrics and Gynecology, for his wholehearted cooperation and assistance in our 
investigation. Our thanks also are extended to Dr. H. K. Waddington and Dr. R. V. Lobraico, 
Resident Physicians in the Department of Obstetrics and Gynecology. For aiding in the 
clinical examinations, we are indebted to Dr. J. M. Frankel and Dr. F. Nazareno, Dental 
Internes in the Research Hospital, as well as to Miss Barbara Satterthwaite, Dental Assistant. 
Mrs. Joan Klenk rendered us great service by preparing the microscopic sections of the biopsy 
specimens. 
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Biopsy and Color Photographic Studies._Some patients were selected for 
biopsy investigation, and in each case many color photographs were taken. 
The patients selected for biopsy ranged from those with clinically normal 
appearing gingivae to those with severe hyperplastic changes. 

Fifty-three biopsy specimens were obtained. The biopsy specimens were 
fixed in freshly mixed Zenker-formol solution (concentration 9:1), embedded 
and sectioned in paraffin,.and stained in hematoxylin-eosin, and some in 
Heidenhein’s modification of Mallory stain. Specimens chosen for determina- 
tion of glycogen content were fixed in 95 per cent aleohol and specially 
stained. 


TABLE II. GINGIVAL DIAGNOSTIC CHART 





























Nl MILD MODERATE SEVERE 
PREGNANCY | NORMAL | GINGIVITIS | GINGIVITIS | GINGIVITIS 
_ Pink (N) - + + 
Color Red ii eo +++ 
Magenta + eis 
Pale pink 
Normal - 
, Swollen . ++ +++ 
Marginal contour tilled 
Trregular wee 
Pointed + 
Papillary contour Blunted . bie ttt 
. Flat +> 
Inverted 
Stippled + + r’ 
Glossy ++ re 
Texture ’ 
a Pebbly 
Roughly granular 
Firm re - 
Consistency Turgid * ed 
. Boggy +++ 
Dense 
None - 
Exudate Serous + Y ++t 
inlet Purulent + ‘ 
Hemorrhagic ++ 
None - + 
Shallow - ~ ~ 
Pockets hg 
: Moderate + + + 
Deep ++ 





Findings 
The examination of the total number of 530 patients revealed : 
Group 1 No pathology 236 or 44.6 per cent 
Group 2 Mild inflammation 190 or 35.9 per cent 
Group 3 Moderate inflammation 93 or 17.5 per cent 
Group 4 Severe inflammation 8 or 1.5 per cent 
Group 5 Tumor formation 3 or 0.5 per cent 
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JERATE SEVERE 









































“) MILD 
PREGNANCY NORMAL |GINGIVITIS| GINGIVITIS | GINGIVITIS 
Hornified ——? + 
— Parakeratotic + + + 
P : Hyperkeratotic 
Unhornified + 
Normal + 
Stratum Hydropic degeneration ++ +++ ++ 
spinosum Hyaline degeneration + + 
Edema i 
Normal + 
Stratum ger- Irregular 
minativum Indistinct 
Proliferation (mitoses) +4+ ++ + ++++ 
Normal 
Thin + ; + ++ 
Epithe- Epithelial Wide + ++ +++ 
See | ridges and Long ++ - ++ 
pegs Branching ~ + 
Absent 
Pearls + 
Normal + 
Thin ~ + 
|Pocket Invaded ++ +++ 
epithelium Microabscesses - + ++ 
Uleerated - +++ 
Proliferation (mitoses) ++ + ++ 
Absent 
|Exudate ee , . 
Fibrinous + + ee 
Purulent - + 
=v een , Normal —— 
Papillary Ede sf ; 
* aon .lematous ++ + 
a” Inflamed ++ +++ 
nti Normal — 
? E : s 
—— a dematous + + 
= Inflamed +0 ++ ++ +++ 
| layer ns . : 
: Fibrotie + 
Connec- | Necrotic + ++ 
tive Leucocytes +0 + ++ +++ 
Tissue |[nflammatory Lymphocytes ++ + 
| cells Plasma cells + ++ +++ ++4+ 
Macrophages - 
| Narrow + 
Dilated + + ++ 
\Capillaries Endothelium swollen ++ +++ 
Empty 
| Filled + ++ ++ 





The findings for each of these groups will be presented in the following 


sequence : 


1. Prevalence. 


2. Clinical deseription according to the Gingiva Chart (Table II). 





3. Histologic analysis of biopsy specimens according to the Gingival 
Pathology Chart (Table III). 
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Histologic analysis of the biopsy specimens was made according to the se- 
quence as shown in the Gingival Pathology Chart (Table III). This table pre- 
sents the combined findings of normal gingiva as well as mild, moderate, and 
severe inflammation of the gingiva in pregnancy. 


Group 1. The Normal Gingiva 


Prevalence.—Of 530 patients, 236 or 44.6 per cent showed no evident 
pathology. 


Clinical Appearance.—Fig. 1, A (0-41, R., seventh month of pregnancy) 
will serve as illustration for a case of pregnancy in which there is no elinico- 
pathologie manifestation. This case is used as standard for comparison. It is 
characterized by the pink color of the gingiva, normal contour of the gingival 
margin, pointed papillary contour, stippled texture, and firm consistency of 
the attached gingiva. There is no exudate present, and the gingival suleus 
is extremely shallow. The free gingiva is separated from the attached gingiva 
by the free gingival groove, and the attached gingiva is separated from the 
alveolar mucosa by the mucogingival junction (Orban, 1948'°). A biopsy 
specimen was taken between the right lower lateral incisor and cuspid. 


Histologic Analysis.-—The surface of the epithelium of the attached gin- 
giva appears to be wavy (Fig. 1, B, b,). Keratinization of the surface is in- 
complete, several layers of parakeratotic cells covering the surface. The stratum 
spinosum is rather thin in certain areas, but without any signs of degeneration. 
The stratum germinativum is irregular and consists, in some regions, only of 
one, in others of several layers. Epithelial proliferation is evidenced by the 
irregular outline of the epithelial ridges and the presence of pegs, which are 
alternatingly thin and wide. A slight indentation on the surface corresponds 
to the free gingival groove (Fig. 1, B, a). Other depressions and elevations 
represent the stippling of the attached gingiva. Numerous mitotic figures can 
be observed in the stratum germinativum. The parakeratotiec surface layer 
becomes thinner toward the gingival margin and disappears completely on the 
margin. The stratum spinosum in this free gingival part is more regular; the 
stratum germinativum is also more regular, and mitotic figures are very 
numerous. The epithelial ridges are less irregular than those in the attached 
gingival part. The surface of the free gingiva is smooth and shows no signs 
of stippling. The epithelium in the gingival suleus shows no hornification; 
it is continuous and shows no ulceration. 

The connective tissue of the lamina propria in the attached gingiva con- 
sists of collagenous bundles and relatively few cellular elements. Capillaries 
penetrate into the papillae of the lamina propria. In the reticular layer, the 
collagenous bundles are heavier and there is no inflammatory-cell acecumula- 
tion or edema. The collagenous bundles become thinner in the free gingiva; 
the tissue here is more cellular. Inflammatory cells are present in the lamina 
propria as well as in the subpapillary layer; they are small in number and 
are grouped around blood vessels. Close to the bottom of the gingival sulcus, 
there is a slight inflammatory reaction. The inflammatory cells consist of 
lymphocytes and plasma cells. The capillaries are narrow, the endothelial 
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cells long and thin. A few seattered polymorphonuclear leucocytes can be 
seen, some in the connective tissue, some of them migrating through the 
epithelium. Few macrophages are present in the connective tissue, and there 
is slight necrosis" between the plasma cells. 





B. 


Fig. 1.—A, Patient 0-41, seventh month of pregnancy. No clinicopathologic changes in the 
ringiva. Biopsy taken between right lower lateral incisors and cuspid. 

B, Biopsy specimen of patient in Fig. 1, A. Slight indentation on the surface epithelium 
a) indicating the borderline between free and attached gingivae (free gingival groove). The 
wavy surface (b) of the attached gingiva corresponds to stippling. Very slight inflammation 
(ec) at the bottom of the gingival sulcus. Free marginal gingiva (d). 
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B. 


Fig. 2.—A, Patient 0-21, five and one-half months of pregnancy. Mild gingivitis. Sharp 
line of demarcation between the gingival papillae and attached gingiva of the left upper 
central and lateral incisors and cuspid. 

B, Biopsy specimen taken between left upper lateral incisor and cuspid. Free gingiva (a) 
swollen due to accumulation of inflammatory exudate. Attached gingiva (b) free of inflam- 
mation. Sharp line of demarcation (c) between free and attached gingivae. Hydropic degenera- 
tion (d@) of epithelium, Epithelium in gingival sulcus (e) very thin. 
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Group 2. Mild Gingivitis 
Prevalence.—Of 530 patients, 190 or 35.9 per cent showed mild gingivitis. 


CasE 1.— 

Clinical Appearance.—Fig. 2, A will serve as an illustration for the elin- 
ical picture of mild gingivitis in pregnancy (0-21, L., five and one-half months 
pregnant). The color of the gingiva is pink, but the tips of a few papillae 
ire slightly red. The gingival contour in general is normal; most of the inter- 
lental papillae are pointed except the papillae between the left upper central 
and lateral incisors and cuspid, which are slightly swollen and blunted. A 
sharp line of demareation can be seen between these papillae and the at- 
tached gingiva. The marginal gingiva of the lateral incisor is slightly swollen 
and rolled. The texture of these two papillae is somewhat granular. The 
attached gingiva is stippled; consistency is slightly turgid. No exudate was 
present and pockets were extremely shallow. 

Histologic Analysis—Several biopsy specimens were taken from Case 0-21 
(Fig. 2, A), one of them as a control from an area of ‘‘normal’’ clinical ap- 
pearance between the left lower cuspid and premolar. This specimen readily 
compares with that described in the previous section on normal gingiva 
(Fig. 1, B). 








C. D. 


> 


Fig. 2.—C, Area d from Fig. 2, B. Hydropic degeneration of epithelium. D, Numerous mitotic 
figures in the pocket epithelium (Fig. 2, ; 
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The biopsy specimen taken from an area between the left upper lateral 
incisor and euspid (Fig. 2, B) reveals a somewhat advanced inflammatory con- 
dition. 

The epithelium of the attached gingiva is very regular, and the surface is 
eovered by a hornified layer. The stratum spinosum is normal without any 
signs of degeneration. The cells of the stratum germinativum are regular, 
and no mitotie figures can be observed. The epithelial ridges are of equal 
length and width. There are very slight surface indentations indicating stip- 
pling. The free gingival groove, separating the attached from the free gin- 
giva is very deep. The epithelium of the free gingiva shows a slight and ir- 
regular parakeratotic layer, the stratum spinosum extensive hydropie degen- 
eration (Fig. 2, C), and the stratum germinativum numerous mitotic figures. 
Heavy and wide epithelial ridges give this epithelium a very irregular ap- 
pearance. Approaching the pocket side of the gingiva, microabscesses ap- 
pear in the surface layer of the epithelium. The pocket epithelium becomes 
very thin in certain areas and is invaded by polymorphonuclear leucocytes. 
The irregular epithelial proliferations in this region show numerous mitotic 
figures (Fig. 2, D). 

The lamina propria of the attached gingiva consists of collagenous fiber 
bundles without any pathologic manifestations. The capillaries in this region 
are normal. The lamina propria of the free gingiva is edematous and slightly 
infiltrated with inflammatory elements. The inflammatory exudate becomes 
very heavy in the subpapillary layer and especially as the gingival pocket 
area is approached. The inflammatory-cell elements consist mainly of plasma 
cells, some lymphocytes, and polymorphonuclear leucocytes in the pocket area. 
Between the plasma cells, areas of necrosis can be observed. The capillaries 
are dilated and the endothelium is swollen. The number of capillaries is in- 
creased and seem to form numerous branches. 

The sharp line of demarcation between the swollen gingival papilla of 
the left upper lateral incisor.and cuspid as shown in Fig. 2, A finds an ex- 
planation in the presence of the groove between attached and free gingiva, 
as seen in the biopsy specimen (Fig..2, B, c). The swelling is due to the ac- 
cumulation of inflammatory cells. 


CasE 2.— 


Clinical Appearance.—Another illustration of the clinical picture of mild 
gingivitis in pregnancy is given in Fig. 3, A (0-20, V., four months pregnant). 
The color of the gingiva is pink with the exception of a few papillae which 
are somewhat red. In the left lower jaw between the lateral incisor, cuspid, 
and premolars, the papillae are protruding. They are blunted and separated 
from the attached gingiva by a groove. The attached gingiva is stippled, the 
papillae are slightly turgid, and no exudate is present. There are some areas 
with very shallow pockets; in other areas, they are somewhat deeper. 


Histologic Analysis —Two biopsy specimens were taken, one between the 
left lower lateral incisor and cuspid (Fig. 3, B) and the second between the 
cuspid and premolar of the same side (Fig. 3, C). 
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The epithelium of the attached gingiva of the first specimen (lateral in- 
‘isor and euspid) shows a thin layer of keratin on the surface. The rest of 
he epithelium is without noticeable changes; the epithelial ridges are short 
nd slightly irregular. At the borderline of attached and free gingivae, the 
ree gingival groove is obvious, corresponding to the line of demareation be- 
ween free gingiva and attached gingiva (Fig. 3, A). At the site of the groove, 
here is a heavy epithelial ridge which partly separates the free from the at- 
iched gingiva. The epithelium of the free gingiva shows considerable 
ydropie degeneration, and a slight and irregular keratinous layer covers the 
urface. The keratin layer ends at the gingival margin so that the pocket 
pithelium is free of keratin. The epithelial ridges are irregular. Approach- 
ng the bottom of the gingival pocket, the epithelium becomes thin and is in- 
filtrated with polymorphonuclear leucocytes. However, no ulceration oe- 
curred. 

The connective tissue of the attached gingiva is more or less free of 
inflammatory cells; a few can be seen seattered in the specimen. However, 
the entire free gingiva is heavily infiltrated with plasma cells. Toward the 
gingival pocket, polymorphonuclear leucocytes appear. Some capillaries are 
dilated and filled to capacity with leucocytes. 

The second biopsy specimen (cuspid and premolar) from the same patient 
shows a similar but slightly advanced inflammatory condition (Fig. 3, C). 
The free gingival groove is deep. The central lip is formed by the attached 
gingiva, the peripheral lip by the free gingiva. The epithelium of the central 
lip is hornified; the peripheral lip shows signs of hydropie degeneration and 
infiltration with leucocytes (Fig. 3, D, c). The epithelial ridge is very long, 
almost completely separating the attached from the free gingiva. The stratum 
germinativum shows numerous mitotie figures. The pocket epithelium is in- 
vaded by a considerable number of polymorphonuclear leucocytes. 

The inflammatory-cell accumulation is localized mainly in the free gingiva; 
the attached gingiva is only slightly infiltrated with inflammatory cells. In the 
deeper layers, close to the end of the epithelial ridge of the free gingival groove, 
there are areas between the plasma cells showing considerable necrosis (Fig. 
3, E,a). 


Case 3.— 


Clinical Appearance.—A third case of mild gingivitis in pregnancy reveals 
the inflammatory condition somewhat more advanced (Fig. 4, A, G-386, S., 
eighth month of pregnancy). Whereas the gingiva in general is pink, several 
papillae are swollen. The papillae between the left upper lateral incisor and 
redness. The marginal gingiva is slightly rolled; the papillae are blunted 
and slightly swollen. In the left upper jaw, the texture of the papillae appears 
vrainy and fringed. In the lower jaw, in some areas, horizontal grooves 
separate the papillae from the attached gingiva. The attached gingiva is 
stippled; the consistency of the free gingival margin is slightly turgid. There 
is a slight serous exudate present upon pressure. Pockets are shallow, in some 


‘eas moderate. 
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A. 








Fig. 3.—A, Patient 0-20, fourth month of pregnancy. Mild gingivitis. In the left lower 
jaw between lateral incisor, cuspid, and premolar papillae swollen and separated from attached 
gingiva by a groove. Biopsies taken between incisor and cuspid (Fig. 3, B) and between cuspid 
and premolar (Fig. 3, C). 

B, eee specimen taken between incisor and cuspid of patient in Fig. 3, A. Deep sur- 
face groove (q@) separated free (0) and attached (c) gingivae. The free gingiva is infiltrated 
with inflammatory cells; the attached gingiva is free exudate. Pocket epithelium (d@). Heavy 
epithelial ridge (e). 

C, Biopsy specimen taken between cuspid and premolar of patient in Fig. 3, A. Deep 
groove (@) separates the free (b) from the attached (c) gingiva. Pocket epithelium (4d). 
Epithelial ridge (e) penetrates deep into the connective tissue. 
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Fig. 3.—D, Higher magnification of free gingival groove (a) of Fig. 3, C. The epithelium 
of the free gingiva (b) shows signs of hydropic degeneration, and inflammatory cells (c) mi- 
grate through the epithelium to the surface. The epithelium of the attached gingiva (d) is 
slightly hornified. 

E, Necrosis (a) between the plasma cells close to the end of the epithelial peg. High 
magnification from the area e from Fig. 3, C. 
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B. D. 
; Fig. 4.—A, Patient G-386, eighth month of pregnancy. Mild gingivitis. Grainy appearance 

of gingival papillae. 

B, Biopsy specimen taken between left upper lateral incisor and cuspid in case of Fig. 
4, A. Irregular wavy surface of free as well as attached gingiva explains grainy texture of 
papillae. Free and attached gingiva separated by surface groove (a). Peculiar balloon-shaped 
epithelial proliferations (b). Inflammation in the free gingiva (c); attached gingiva more or 
less free of infiltration (d). Pocket epithelium (e). 

C, Microabscesses (@) on the surface of the pocket epithelium. Higher magnification of 
area e in Fig. 4, 

D, Balloonlike epithelial proliferation, higher magnification of the area b in Fig. 4, B. 

















GINGIVITIS IN PREGNANCY 351 


Histologic Analysis—The biopsy specimen of the papilla between left 
pper lateral incisor and cuspid (Fig. 4, B) is presented mainly because of 
he slight variations from the previous ones. 

The surface of the attached gingiva is well hornified, and a thin, granular 
iyer is present. The hornification diminishes toward the free gingival 
roove and is missing in the entire free marginal part. There is little change 
. the stratum spinosum; only where the epithelial ridges are very heavy, 
ydropie degeneration of the cells can be observed. Some epithelial pearl 
mation is present in the epithelial ridges of the attached gingiva. Mitotic 
iigures here are rather searce, but they increase in number as the pocket 
epithelium is approached. At the free margin of the gingiva, the epithelium 
s extremely rich in mitotie figures. As many as ten can be observed in one 
single view. 

The epithelium in the pocket suddenly becomes thin and is infiltrated 
with leucocytes. They lodge in large numbers between the epithelial cells, 
and elose to the surface form microabscesses (Fig. 4; C, a). 

The free and attached gingivae are separated from each other on the sur- 
face by the free gingival groove and in the depth by a heavy epithelial ridge. 
The surface of the attached, as well as the free gingiva, is wavy, which ex- 
plains the clinical appearance of this papilla as grainy. This grainy appear- 
ance of the surface might be partly due to heavy connective tissue fiber 
bundles, elevating the surface, and to irregularities in the epithelium. The 
epithelial ridges are very irregular. They are thick in some areas and thin in 
others. Heavy epithelial ridges, as well as bud-shaped and balloon-shaped 
projections, characterize the picture (Fig. 4, D). 

The connective tissue of the attached gingiva consists of collagenous fiber 
bundles with very little infiltration in the lamina propria. There are some 
areas of infiltration in the deeper layers. In the marginal part of the gingiva, 
the inflammatory infiltration becomes heavier and there is some edema close 
to the surface. Large groups of plasma cells are found in the subpapillary 
layer with polymorphonuclear leucocytes close to the pocket surface. Con- 
siderable tissue necrosis is found between the plasma ceils. The capillaries 
are swollen and dilated, filled with inflammatory-cell elements. At the bottom 
of the gingival pocket, the epithelium seems to be missing, and a small, pseudo- 
membranous, fibrinous exudate, impregnated by inflammatory cells, can be 
seen. The presence of this ulceration well explains the clinically observed 
presence of serous exudate. 

Group 3. Moderate Gingivitis 
Prevalence—Of 530 patients, 93 or 17.5 per cent showed moderate 


vingivitis. 


CasE 1.— 

Clinical Appearance.—An illustration of the clinical picture of moderate 
gingivitis in pregnancy is given in Fig. 5, A (0-30, J., fifth month of pregnaney ). 
The color of the free and the attached gingivae is pink. However, there is a 
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definite tendeney toward increased redness in the interdental papillae of the 
left upper central and lateral incisors and cuspid. The gingival margin in 
these areas is slightly swollen. The papillae are fairly well pointed with the 
exception of that between the left upper cuspid and first premolar which is 
greatly increased in size and appears to be in the beginning stage of pregnancy 
‘‘tumor’’ formation. There is a distinct line of demareation between free and 
attached gingivae, especially in the papillae between the left upper central and 
lateral incisors, cuspid, and first premolar. The texture of the gingiva is 
glossy, the consistency highly turgid. A slight exudate can be observed, and 
pockets are alternatingly shallow and moderately deep. There is a streak of 
brown pigmentation in the mucosa of the upper jaw which is so frequently 
found in members of the Negro race. 

The gingiva in the lower jaw is much less affected. The color is pink, the 
gingival contour normal with the exception of the free marginal gingiva of the 
left lower cuspid, which seems to be swollen and protruding. Papillae are 
pointed and the attached gingiva is stippled. The texture is much more firm 
as compared with the turgid gingiva in the upper jaw. There is no exudate, 
and shallow as well as moderately deep pockets can be observed. 

Histologic Analysis.—Microscopie differentiation between free marginal 
gingiva and attached gingiva in the groups showing a moderate and a severe 
gingivitis cannot be made conclusively because the attached gingiva is only 
‘rarely present in these sections. The inflammatory infiltration is almost uni- 
form in all specimens. Because of the considerable depth of the pockets, only 
the marginal gingiva was removed in taking the biopsies. Therefore, the 
histologic description shall be confined to the free gingiva. 

The surface of the gingival biopsy specimen (0-30, the interdental papillae 
between left upper cuspid and premolar) is slightly wavy in appearance (Fig. 
5, B). The epithelium forms heavy and irregular ridges and shows a severe 
hydropie degeneration of the stratum spinosum. There is slight flattening of the 
surface cells in some regions, but no hornification was observed. Pyknosis is 
evident close to the surface throughout the entire specimen. There is no sign 
of a free gingival groove. At the margin of the gingiva, hyaline degeneration 
and accumulation of hyaline droplets are evident. The epithelium in the pocket 
becomes extremely thin in spots and shows proliferation of pegs into the under- 
lving inflamed connective tissue. In certain areas the epithelial covering is 
completely missing, exposing a highly vaseular and heavily infiltrated granula- 
tion tissue. The pocket side of the epithelium reveals numerous microabscesses, 
containing an abundance of polymorphonuclear leucocytes. Most of these 
abscesses are closed, some are open, and others are empty. The stratum 
germinativum of the oral side of the gingiva (outer surface) shows few mitotic 
figures, but they increase in number in the pocket side of the gingiva. 

The papillary part of the connective tissue is severely edematous, in some 
regions slightly, in others heavily infiltrated with inflammatory cells; in others 
it shows only capillaries and fibrous tissue rich in fluid. The subpapillary layer 
is entirely filled with groups of plasma cells and lymphocytes. The endothelial 
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Cc. 


Moderate gingivitis. Greatly increased 
ation between papilla and at- 


Fig. 5.—A, Patient 0-30, fifth month of pregnancy. 
apilla bet n left upper cuspid and premolar. Line of deme 
ached gingiva of left upper central and lateral incisors and cuspid. 

B, Biopsy specimen taken between left upper cuspid and premolar. Highly inflamed 
apilla with irregular epithelial proliferations. Pocket epithelium (b). 

C, Multinucleated endothelial cells (a) of a capillary filled with leucocytes. Mitosis in the 


pithelium (0b), 


Gingival margin (a). 








354 ALEXIS W. MAIER AND BALINT ORBAN 


cells of the capillaries and small vessels are swollen, often almost round, and 
bulge into the lumen. <A very unusual finding is the frequent occurrence of 
multinucleated (giant) cells in the endothelium’ (Fig. 5, C, a). These cells 
often bulge into the lumen of the vessel; they occasionally spread to the outside 
and sometimes appear as a solid cord of endothelial cells. Such multinucleated 
endothelial cells are found in this specimen close to the gingival margin as well 
as in the severely inflamed area near the bottom of the pocket. Necrosis be- 
tween plasma cells is rather slight. 

CasE 2.— 

Clinical Appearance.—Another illustration of a case of moderate gingivitis 
in pregnancy is shown in Fig. 6, A (0-25, C., seventh month of pregnancy). 
The color of the gingiva is pink with a slight increase to redness in the free 
marginal part of the gingiva of both upper central incisors. The gingival 
margin is slightly swollen and irregular, especially along the central incisors. 
These margins show fringed edges as deseribed by Hirschfeld.’ The papillary 
contour is fairly well pointed; however, several papillae in the upper anterior 
region show blunting. There is also swelling and protrusion, especially in 
the papillae between right and left upper central and lateral incisors. The left 
papilla shows a distinet line of demarcation, while, in the remaining areas, such 
lines are not present. The texture of the attached gingiva is stippled and the 
consisteney is turgid, especially in areas of swelling. A slightly yellowish and 
hemorrhagic exudate can be observed in the upper central incisor region, and 
moderate pockets are present. 

The gingiva in the lower jaw is less affeeted. Its color is pink with a slight 
inerease in redness along the gingival margin of the incisor region. The gingival 
margin is normal; most of the papillae are pointed. The texture shows good 
stippling. The consistency is firm, but turgid in those areas where there is 
slight swelling. No exudate is observed, and only moderately deep pockets are 
present. 

Histologic Analysis—A biopsy of the interdental papilla between the left 
upper central and lateral incisors was obtained (Fig. 6, B). This entire biopsy 
specimen consists of the free part of the gingiva; no attached gingiva was re- 
moved. The epithelium is characterized by irregularly thin, wide, long and 
short epithelial processes which alternatingly extend into the highly edematous 
infiltrated connective tissue. The surface is covered by a thin parakeratotic 
layer of flat cells, and there is considerable hydropie degeneration in the stratum 
spinosum; close to the margin, there are also a few hyaline droplets present. 
The basement membrane is frequently interrupted by invading migrating in- 
flammatory cells, seemingly of lymphatie character. Mitotie figures are rather 
searee, and only few ean be found at the highly inflamed marginal region. At 
the tip of the gingival margin, there is a small ulcerated area covered with in- 
flammatory exudate, fibrin, blood, and inflammatory cells (Fig. 6, C). In this 
region, the continuity of the epithelium is broken and only a few islands of 
epithelium are observed. In the pocket, the epithelium is present, but is densely 
infiltrated with polvmorphonuclear leucocytes, corresponding to the clinical 


finding of a yellowish hemorrhagic exudate. 
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B. Cc. 


Fig. 6.—A, Patient 0-25, C, seventh month of pregnancy. Moderate gingivitis. Fringed 

iges of the gingival margin. Hyperplastic papillae. 

B, Biopsy specimen taken between left upper central and lateral incisors. Irregular epi- 
thelial ridges (a). Necrosis of tip of papilla (b). Connective tissue highly infiltrated with 
nflammatory cells (c). 

C, Higher magnification of tip of gingival papilla from Fig. 6, B. Edema in the papillary 
layer of the lamina propria (a). Accumulation of inflammatory cells (plasma cells and leu- 
ocytes) in the subpapillary connective tissue. Blood vessels filled with leucocytes (b). Necrosis 
f tip of papilla with thrombosed vessels (c) and leucocytic exudate (b). 
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B. D. 
Fig. 7.—A, Patient 0 , sixth month of regnancy. Moderate gingivitis. Papillae as 
well as ging 1 margins swollen. Line of demarcation between papilla and attached gingiva 
= left upper central and lateral incisors and cuspid. hyperplasia in the lower 
aw. 
B, Biopsy specimen taken between left lower central! 
Slight indentation on the surface of the epithelium (a), separating free and attached gingivae. 
Subpapillary connective tissue packed with inflammatory cells (b). Necrosis and exudate in 
pocket (c). 
(a) from Fig. 7, B. 


C, Small terminal epithelial pearls 
D, Ulceration of pocket surface (@) covered by exudate (b) and bacterial plaque (c). 


Considerable 


and lateral incisors (Fig. 7, A). 
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The connective tissue is edematous, especially in the papillary body, and 
this edema increases toward the gingival margin. Hand in hand with the in- 
crease of the edema goes also an increase in acuteness of the inflammatory 
reaction, hyperemia, and leucocytie infiltration. The reticular layer contains 
great numbers of plasma cells and many foci of necrosis. In the deeper layers, 
the eapillaries are rather thin and small, but they become numerous and wide as 
they approach the gingival margin. Here the endothelial walls are swollen 
and the capillaries are filled with polymorphonuelear leucocytes. Below the 
uleerated surface, fibrinous thrombosis is evident. 


CasE 3.- 


Clinical Appearance.—A third case of moderate gingivitis in pregnancy is 
presented in Fig. 7, A (0-24, G., sixth month of pregnaney). The color of the 
gingiva in the upper jaw is pink with distinct redness in the papillae of left 
and right lateral incisor and cuspid regions. The gingival margins and the 
papillae are swollen. The papillae between the left upper lateral incisor and 
cuspid show a distinct line of demarcation. <A difference in the color between 
the papillae and the attached gingiva in this region is quite outspoken. The 
texture of the gingiva is glossy, the consistency turgid. There is a yellowish 
exudate present, and a film of materia alba is visible along all free gingival 
margins. Pockets are of moderate depth. 





E. F. 

Fig. 7.—E, General view of biopsy specimen taken between left lower lateral incisor and 
cuspid of patient shown in Fig. 7, A. Accumulation of lymphocytes (a) in the tip of the gin- 
gival papilla. 

F, High magnification of lymphocytes and lymphoblasts. 
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The gingiva in the lower jaw is somewhat more affected. The color ranges 
from pink to bright red, especially in the region of the right lower incisors. This 
redness involves free gingiva, attached gingiva, and even the alveolar mucosa. 
The gingival contour shows considerable overgrowth especially in the region of 
the right lower lateral incisor and cuspid, where the gingival tissue covers one- 
third of the surface of the enamel. A pseudoecleft can be observed in this 
region. The papillary contour is blunted. The surface shows no stippling and 
is glossy. Slightly purulent exudate can be observed, and a film of materia 
alba covers the free gingiva of the entire anterior region. Pockets are fairly 
deep. 

Histologic Analysis—A biopsy specimen between left lower central and 
lateral incisors was obtained. Because of the considerable depth of the pocket, 
only a very small portion of the attached gingiva could be included in the 
biopsy specimen. (Fig. 7, B.) A very shallow free gingival groove indicates 
the junction between free and attached gingiva. The small attached part shows 
somewhat less inflammatory-cell accumulation, but no other structural differ- 
ences can be observed. 

The surface of the epithelium is smooth and shows slight parakeratotice 
hornification. Throughout the entire specimen, the outer third of the thickness 
of the epithelium shows severe hydropie degeneration. In some regions the 
eytoplasm has disappeared. The cell membranes form a network, and pyknotie 
nuclei are seen in its meshes. The rete consists of heavy epithelial ridges, but 
at the ends of these ridges, thin, sometimes branching pegs proliferate into the 
underlying connective tissue. Several small epithelial pearls are found in 
these fine terminal epithelial proliferations (Fig. 7, C, a). 

Few hyaline droplets are seen at the gingival margin and, on the pocket 
side of the papilla, microabscesses are observed. The continuity of the epithe- 
lium is interrupted in the pocket, and a heavy inflammatory exudate covers the 
pocket surface (Fig. 7, D). At the site of the ulcer, fibrinous thrombi obliterate 
the capillaries. Wherever islands of epithelium persist in the pocket, they are 
densely infiltrated with polymorphonuclear leucocytes. The exudate in the 
pocket consists of a fibrinous network, infiltrated with red blood cells, leucocytes, 
and colonies of bacteria. Numerous mitotie figures are found in the epithelium. 

The connective tissue below the pocket is acutely inflamed, showing wide 
dapillaries, leucocytes, and edema. The deeper tissue is densely infiltrated with 
plasma cells and lymphocytes. Edema is especially evident in the papillary 
body where the inflammatory exudate is relatively less in intensity. Between the 
plasma cells, mitotic figures of fibroblasts can be observed. 

In a second biopsy specimen, taken between the left lower lateral incisor 
and cuspid, an accumulation of lymphocytes is present (Fig. 7, Z, a). This ae- 
cumulation of lymphocytes appears almost as a lymph follicle with small and 
some larger lymphatic elements (Fig. 7, FP). 


Group 4. Severe Gingivitis 


Prevalence.—Of 530 patients, 8 or 1.5 per cent showed severe gingivitis. 
The next three cases represent severe inflammatory reaction in pregnancy. 
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Fig. 8.—A, Patient 0-9, eighth month of pregnancy. Severe gingivitis. Gingival margins 
swollen and irregular. Texture of gingiva glossy. Pseudoclefts in lower jaw. 

B, Biopsy specimen of the papilla between left lower lateral incisor and cuspid (Fig. 8, A). 
Papilla heavily infiltrated with inflammatory cells. Epithelium is irregular and shows slight 
lepression (@) at the former free gingival groove. Ulcerated surface of pocket (b) with fibrinous 
ind leucocytic exudate. 

C, Cloudy swelling and hyalinization of the epithelium at the site of depression (a) of 
Fig. 8, B. 
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CasE 1.— 

Clinical Appearance.—The first one is given in Fig. 8, A (0-9, N., eight 
months pregnant). The color of the gingiva in the upper jaw is uniform 
bright red, this redness extending to and also involving the alveolar mucosa. 
The gingival margin is considerably swollen and irregular, the papillary 
eontour blunted and rounded. The interdental papillae of all upper incisors 
are heavily swollen, especially the papillae bordering the two upper central 
and lateral incisors. Only the papilla between left upper central and lateral 
incisors shows a residue of a line of demareation. The texture of the gingiva 
appears glossy, and stippling is missing completely. The consistency of the 
gingiva is boggy, and a slightly purulent exudate can be observed in addition 
to a film of materia alba. Fairly deep pockets are present. 

The gingiva in the lower jaw is equally affected. Pseudocleft forma- 
tion ean be observed in the region of the right lower cuspid and the lateral and 
central incisors. The papilla between the left lower lateral incisor and cuspid 
shows near its tip a distinet change of color from bright red to cyanotic 
magenta, and covers the surface of the crowns of both neighboring-teeth to a 
considerable degree. Pockets, moderate in depth, are present, but the one 
between the left lower lateral incisor and cuspid is rather deep. 

Histologic Analysis—In the biopsy specimen (Fig. 8, B) of the papilla 
between the left lower lateral incisor and cuspid, the outer surface of the 
epithelium is smooth and without hornifiecation; only a few parakeratotie cells 
are seen scattered on the surface. In one area, probably the former free 
gingival groove, there is a slight depression on the surface and, correspondingly, 
there are longer epithelial ridges projecting into the underlying connective 
tissue. In this region, hyaline degeneration on the surface of the epithelium can 
be observed with formation of hyaline droplets (Fig. 8, (). In the deeper 
epithelial layers, considerable cloudy swelling and hydropie degeneration are 
evident. Apically from the groove and in what most probably is the attached 
gingiva, the epithelium is rather thin and the surface is parakeratotic. The 
stratum spinosum consists only of about ten layers; the connective tissue papillae 
are almost absent. In contrast, the epithelium, coronally from the depression, 
the former free gingival groove, projects with irregular processes into the con- 
nective tissue, producing the picture known in skin pathology as acanthosis. 
Numerous mitotie figures can be observed in the acanthotic epithelium, especially 
near the gingival margin. All along the surface, hydropic degeneration is 
evident. 

The epithelium becomes considerably thinner as it turns into the gingival 
pocket, and ultimately disappears completely, leaving an ulcerated surface 
covered by fibrin and a thick layer of exudate and bacteria. The epithelium is 
invaded by polymorphonuclear leucocytes which also migrate into the pocket, 
forming a purulent exudate mixed with red blood corpuscles and bacteria (see 
elinieal findings). 

The entire connective tissue of the gingiva is densely infiltrated with 
plasma cells; only very few bundles of collagen fibers with some capillaries 
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Fig. 9.—A, Patient 0-40, one week postpartum. Severe gingivitis. Interdental papillae 
and gingival margins swollen. Surface glossy. 

B. Biopsy specimen taken between right lower lateral incisor and cuspid (Fig. 9, A). 
Epithelium shows very irregular peg formation. Connective tissue fibrous in character (a); 
inflammatory infiltration (b) mainly localized in the margin close to the pocket. 
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B D. 


Fig. 10.—A, Patient G-237, six months pregnant. Severe gingivitis. Gingiva highly 
irregular, cyanotic, and swollen. Partial denture in the upper jaw. 

B, Biopsy specimen taken of the papilla between right lower lateral incisor and cuspid. 
The epithelium is very irregular, especially in the interproximal area (a); there is a large 
ulcerated surface, covered by a pseudomembranous exudate (b). The connective tissue is 
densely infiltrated with plasma cells (c). 

C, High magnification of pseudomembranous exudate. Fibrinous network; in the meshes, 
red blood corpuscles, leucocytes, and macrophages. 

D, Fibrinous thrombus (@) in a blood vessel at the borderline of ulcerated connective 
tissue and pseudomembranous exudate. 
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emain. There is considerable edema toward the surface, which finding readily 
‘xplains the clinically observed swelling and bogginess of the papilla. The 
nflammatory-cell accumulation is greatly reduced toward the attached gingiva, 
yut even here edema and plasma-cell infiltration are in evidence. The capillaries 
ire dilated toward the pocket side; their endothelial cells show swelling. 

CASE 2.— 

Clinical Appearance.—Another still more severe gingivitis in pregnancy is 
resented in Fig. 9, A (0-40, A., one week postpartum). In the lower jaw there 
is a sharp and distinet contrast in the color of the free and attached gingivae. 
Practically all interdental papillae and free gingival margins show magenta 
color, while the free margins of both left and right lower cuspid and premolar 
regions are bright red. On the other hand, the attached gingiva seems to be 
much paler, and the oral mucosa is unaffected. The texture of the gingival 
tissue i8 glossy, and stippling has disappeared completely. <All gingival margins 
and interdental papillae are heavily swollen and. widened, covering nearly 
two-thirds of the crowns, and even more of the right lower lateral incisor, where 
a distinet pseudocleft is evident. The consistency of the attached gingiva is 
dense. A purulent exudate can be observed all along the free gingival margins. 
Moderate and deep pockets are present. 


Fig. 10.—E, Swollen endothelial cells (a) of a capillary in an area of acute inflammation. F, 
Mitosis of an endothelial cell (@) from the specimen of Fig. 10, 
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Histologic Analysis —In the biopsy specimen, taken between right lower 
lateral incisor and cuspid, the epithelium is smooth on the surface and without 
any hornification (Fig. 9, B). The surface cells are flattened and closely packed. 
The adjacent layers of the stratum spinosum show hydropic degeneration. The 
epithelial processes penetrating into the lamina propria are exceptionally ir- 
regular with alternatingly short and long, narrow and wide epithelial pegs, 
many of which branch at their end. Mitoses are not very numerous. At the 
gingival margin, polymorphonuclear leucocytes accumulate in several areas and 
form microabseesses close to the surface around which the epithelium is 
edematous. Close to the gingival margin, numerous hyaline droplets are seen. 
The pocket epithelium is thin and irregular and invaded by leucocytes, migrat- 
ing into the pocket. 

The connective tissue of the papillary layer is edematous, and groups of 
densely packed plasma cells are found in different areas of the entire specimen, 
particularly near the pocket surface of the gingiva. Between the foci of in- 
filtration, many bundles of dense fibrous tissue are present, explaining the 
clinically observed dense consistency of the tissues. 

The numerous eapillaries in the fibrous part of the gingiva are rather 
thin-walled, branching, and empty. The endothelial cells in the pocket area 
are swollen; the capillaries are filled with blood and especially leucocytes. 
The entire specimen gives the impression of a chronic fibrous type of inflamma- 
tion. 

Case 3.— 

Clinical Appearance.—A third case of severe gingivitis in pregnancy is 
presented in Fig. 10, A (G-237, D., six months pregnant). A partial denture 
replaces the anterior teeth of the upper jaw. In the lower jaw, the color of the 
gingiva ranges from magenta to cyanotic purple, with bright red margins in 
the regions of both euspids and central incisors. The gingival contour is highly 
irregular and swollen, the papillary contour rolled, and in a few instances in- 
verted. The inflammatory procéss is mainly confined to the six anterior teeth; 
the interdental papillae are heavily swollen and protruding, and form mush- 
roomlike growths. The texture of the’ gingival tissue is highly glossy. The 
consistency of the gingiva is extremely boggy, and a hemorrhagic exudate is 
visible along the free marginal gingiva, especially in the right lower cuspid 
region. Pockets of considerable depth are present on all teeth. 


Histologic Analysis —The biopsy specimen (Fig. 10, B) represents the 
labial surface and the entire interproximal tissue of the papilla between the 
right lower lateral incisor and cuspid. The epithelium on the outer surface is 
more or less smooth and shows a slight groove in the center of a heavy 
epithelial ridge. Numerous irregular epithelial ridges and pegs project into 
the connective tissue, some with numerous terminal branches. Hornification 
of the surface is absent and is replaced by a thin parakeratotic layer. The 
stratum spinosum is very irregular; hydropic degeneration is frequent; the 
basal eell layer is thickened, and consists of several layers of cuboidal cells 
with many mitotic figures. Toward the interproximal area and pocket, the 
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epithelium becomes even more irregular and the epithelial proliferations more 
ronouneed. Its surface is frequently broken, thus exposing connective tissue. 
(hese ulcers are covered by a dense fibrinous network interspersed with blood 
‘ells, leucocytes, and proliferating connective tissue, forming a pseudomem- 
ranous covering on the ulcerated surface (Fig. 10, (). The epithelial islands 
nd strands in this region are infiltrated with numerous leucocytes. The 
superficial blood vessels are thrombosed by a fibrinous clot (Fig. 10, D), and 
the vessels which are not thrombosed are surrounded by a heavy fibrinous 
exudate. In the ulcerated areas, the inflammation is acute, but chronie in the 
deeper layers where a dense infiltration of lymphocytes and plasma cells can 
be observed. In the areas of acute inflammation, the endothelial cells are 
swollen like beads (Fig. 10, FE), and numerous leucocytes are present in the 
umen as well as the surrounding tissue. The endothelial cells often show a 
proliferative tendency, characterized by mitotic figures in vessel walls (Fig. 
10, F, a). Proliferation ean be seen in this specimen, not only in the epithelium 
and endothelium, but also in the connective tissue cells. The entire connective 
tissue is edematous and infiltrated with inflammatory cells to such an extent 
that there is only a very limited amount of stroma remaining. 


Group 5. ‘‘Tumor’’ Formation 

Prevalence —Of 530 patients, 3 or 0.5 per cent showed tumor formation.* 
Because of this low incidence of pregnancy tumors, it is not intended at this 
time to give a very detailed clinical description. 

Tumors might oceur in any region of the gingiva with no obvious pre- 
dileetion as to location. One of the pregnancy tumors of our material oc- 
curred on the lingual surface of the lower incisors, one on the distal surface 
of the right lower second molar (the third molar missing), and a third was 
located between the upper central incisors (Fig. 11, A). 

Clinical Appearance.—The reader is referred to descriptions in the litera- 
ture, especially to those by Blum,? Hirschfeld,* Burket,* Thoma’ and others. 
These tumors are characterized by their cyanotic magenta color. At the 
periphery, the tissue often appears highly red due to irritation and trauma; 
frequently necrotic ulceration is evident on the surface of the tumor facing 
the tooth. Hemorrhage to very slight traumatization is a common feature. 
Some of the tumors might originate from a broad base, others are peduncu- 
lated. 

Histologic Analysis—In microscopic detail, these pregnancy tumors do 
not materially differ from the picture already described in the various forms 
of gingivitis in pregnancy. There is only an accentuation of the prolifera- 
tive pathologie conditions. In Fig. 11, B, a pedunculated pregnancy tumor is 
demonstrated. It consists of two lobes, the larger representing a rather dense 


*We are indebted to Dr. Rowe Smith, Texarkana, for sending us a biopsy specimen and 
color photograph of a pregnancy tumor; also to Dr. John Svoboda, Los Angeles, for another 
uch specimen and photograph. We would like to express our sincere appreciation to Dr. Merrill 
!. Shepro, Chicago, for furnishing us with a valuable color photograph of a pregnancy tumor. 
Our gratitude is extended to Dr. Theodore Blum, New York, for sending us his entire collection 
f microscopic slides of pregnancy tumors for our investigation. We also express our appreciation 
to Dr. M. S. Aisenberg, Baltimore. for sending us several microscopic slides of such specimens, 
nd to Dr. Donald Kerr, Ann Arbor, for his discussion with us on the subject of pregnancy 


tumors and pyogenic granuloma. 





366 ALEXIS W. MAIER AND BALINT ORBAN 


fibrinous tissue covered by thick epithelium with a heavy hornified surface, 
the smaller representing a proliferating granulation tissue with a thick layer 
of pseudomembranous exudate on its surface (Fig. 11, (). This granulation 
tissue is covered by epithelium only on the edges where a very extensive pro- 
liferation of the epithelial tissue is evidenced by numerous mitotic figures 


(Fig. 11, D). The larger fibrous portion of the tumor is covered all around by 


Fig. 11.—A, “‘Pregnancy tumor” of the interdental papilla between upper central incisors. 
(Courtesy, Dr. M. J. Shepro, Chicago.) 

_ B, General view of a pedunculated pregnancy tumor, consisting of two lobes: a large 
fibrinous one (a@) covered with irregular epithelium, and a smaller one (0) consisting of prolifer- 
ating granulation tissue, covered with a pseudomembranous exudate. 

C, High magnification of pseudomembranous exudate (@) covering a highly vascular ulcer- 
ated connective tissue (b). 
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epithelium, hornified on its surface in certain areas and showing a parakerat- 
itie laver in others. The epithelial rete pegs are very irregular, some of them 
extremely wide, others long with terminal branches. The proliferation of 
epithelium in certain instances becomes irregular, leading to the development 
i of multinucleated cells, consisting of from two to four or even more nuclei 


within one eell (Fig. 11, £). 





The proliferative tendency in the connective tissue is evidenced by the 
ippearance of numerous mitotic figures and fibroblasts (Fig. 11, F). The 


Fig. 11.—D, Proliferation of epithelium in pregnancy tumor, manifested by numerous mi- 
tic figures. 

E, Multinucleated epithelial cell (a) in pregnancy tumor. 

#’, Mitoses in connective tissue (a) in pregnancy tumor. 
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capillaries are especially wide and heavily filled with red blood corpuscles under- 
neath the pseudomembranous ulcerated surface. The blood vessels immedi- 
ately below the surface show fibrinous thrombosis. The connective tissue in 
these areas is infiltrated with leucocytes and plasma cells. (Fig. 11, C.) Dis- 
tant from irritation, the connective tissue is more or less free of inflammatory- 
cell accumulation. However, the capillaries even here are numerous, their 
lumina wide open, and often empty (Fig. 11, @). The tissue between these 
capillaries is edematous. Proliferation of endothelial cells and fibroblasts 
(Fig. 11, H) ean be observed. The epithelium covering such areas often shows 
excessive hornification or hyaline degeneration. 





G. H. 


Fig. 11.—G, Proliferating capillaries (a) with wide open lumina. Hyaline degeneration 
of epithelium (bd). 
H, Proliferating endothelial cells in pregnancy tumor. 


Discussion 
Clinical Picture of Gingivitis in Pregnancy.—In discussing the clinical 
and histologic findings, the first question is: ‘‘Are there any characteristic 
clinical and microscopic features in a gingivitis in pregnancy which would 
justify the diagnosis of pregnancy gingivitis?”’ 
The clinical examination of the material presented revealed that 44.6 
per cent of all cases showed no pathology. Our clinical examination with 
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nouth mirror and flashlight illumination was rather crude and made less re- 
iable beeause several examiners at different times assisted in the clinical 
juantitative examination of patients. The very recently developed method 
if Sechour and Massler (1948)'* for obtaining a gingival index (the P. M. A. 
ndex) was not at our disposal at the time when our investigation was carried 
ut, so that we had to confine the clinical classification to ‘‘no pathology,”’ 
‘mild gingivitis,’’ ‘‘moderate gingivitis,’’ ‘‘severe gingivitis,’’ and ‘‘tumor 
ormation.’’ The P. M. A. index has been determined in 213 pregnant women, 
nd it was found that 25.6 per cent showed no gingivitis. This discrepancy 
n the statistical data is readily explainable if we consider that in establish- 
ng the P. M. A. index every single papilla (P) and marginal gingiva (M), as 
well as the condition of the attached gingiva (A), is recorded. If only one 
single papilla showed the slightest inflammatory reaction, it was exeluded 
‘‘no pathology’’ group, whereas, in our rather crude general evalu- 
normal.’’ In a large 
number of dental and medical students, the P. M. A. index revealed that 35 per 
cent of individuals had no pathology. The P. M. A. index of 342 nurses be- 
tween the ages of 18 and 49 revealed that 44 per cent had no gingivitis. From 
these investigations, it seems evident that there is no significant difference in 
the incidence of gingivitis in pregnant and nonpregnant individuals. This 
alone would indicate that pregnancy in itself cannot cause gingivitis. 

Comparing the clinical picture of gingivitis in pregnancy with gingivitis 
in nonpregnant women or in men, we have to recognize that in a single case 
it would be almost impossible to distinguish between a gingivitis in pregnancy 
and a simple gingivitis. However, there are some clinical features which at 
least would point to an endocrine imbalance. Such features are: 


from the 


sé 


ation, such cases were most probably characterized. as 


1. The localization of the inflammation to a few gingival papillae which 
show a rather sharp demarcation from the attached gingiva. The line of 
separation between the swollen and inflamed red papillae and the rather pale 
pink and stippled attached gingiva is an important symptom. 

2. The fringed edges of the inflamed marginal gingiva (Figs. 4, A, 5, A, 
6, A, and 8, A). 

3. Hyperplasia of the papillae tending toward tumor formation (Figs. 5, A, 
6, A, 7, A, and 9, A). 

It is known that the same symptoms are also found in the gingivitis of 
adolescent boys and girls. 


Pregnancy as a Conditioning Factor.—F rom this discussion, it is evident 
that pregnaney eannot be considered an etiological factor of gingivitis and that 
the gingivitis in pregnaney cannot be considered as specific. However, be- 
cause gingivitis in pregnaney has certain characteristic, although not ex- 
clusive, symptoms, one has to consider pregnancy a conditioning factor. In a 
healthy mouth and under proper home care, no gingivitis will develop in preg- 
naney. On the other hand, if a gingivitis or periodontitis is present, their 
course probably will be modified and aggravated by the systemic condition. 
If patients were observed before pregnancy, during pregnancy, and after par- 
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turition, one could notice the aggravation of prior existing periodontal condi- 
tions during the pregnancy. Pregnancy will not prevent the success of perio- 
dontal treatment. One can observe severe cases of periodontitis which may be 
completely cleared up by local treatment during pregnancy. 

Histopathology of Gingivitis in Pregnancy.—The histopathology of gingi- 
vitis in pregnancy presents a problem very much like the clinical one. 
There are no single histologic features in the picture of gingivitis in preg- 
naney which would make a diagnosis of pregnancy a certainty. However, in 
the large number of biopsy specimens which we investigated, we found certain 
changes which raised the suspicion of an endocrine imbalance, namely pro- 
liferative tendencies in the epithelium, endothelium, and mesenchyme. 

The number of mitoses, especially in the epithelium, was often large; 
it was even striking in certain cases and in certain areas (Figs. 2, D and 11, D). 
In studying large numbers of biopsy specimens from nonpregnant individuals, 
mitoses in the epithelium are not infrequently found, sometimes even in large 
numbers, but in pregnancy, they are present without exception and are more 
numerous. 

The proliferative tendency is not confined to the epithelium but is also 
found in the connective tissue (Fig. 11, 7) and especially in the capillary 
endothelium (Fig. 10, 7). The capillary proliferation in gingivitis in preg- 
naney has been known for some time. In fact, because of the formation of 
numerous new e¢apillaries and gingival hyperplasia, pregnancy tumors have 
heen compared or even identified with pyogenic granuloma. The latter is 
mainly characterized by the telangiectatie capillary proliferation and occurs 
in males as well as in nonpregnant females. It is not restricted to the gingiva, 
but may develop in other parts of the mucous membrane and even in the skin. 

The proliferative character of epithelium, endothelium, and connective 
tissue is probably the most characteristic feature of gingivitis in pregnancy. 
In single instances, hyalinization of the epithelium, pearl formation in the 
epithelial pegs, disturbances. of hornification, peculiar proliferative activity, 
microabseesses, and pseudomembranous ulceration are features of the patho- 
logic picture, but none of them are exclusively characteristic of pregnancy. 
Giant-cell formation in the endothelium (Fig. 5, C) in one ease is a unique 
finding in several hundred biopsies of male and female patients investigated 
during the past ten years.* 


Pseudopapilla.—The development of a ‘‘pseudopapilla’’ by proliferations 
of the subgingival tissues has been claimed by some authors. In order to 
understand the picture of a greatly swollen papilla demarcated from the at- 
tached gingiva by a deep, sometimes blanched, line or groove, one has to re- 
eall the surface texture of the normal gingiva and the so-called ‘‘free gingival 
groove’’ which also could be observed in many of the normal cases in our 


*The proliferative tendency of gingival inflammation might well be due to the 
influence of estrogenic hormones in pregnancy. It is known from experimental investigations 
(Allen”) with ovariectomized rats that control animals show 2 to 3 layers of epithelial cells in 
the vagina. After injections of estrogen, these layers change to a thickness of 10 to 15 layers 
within two days. The same holds true for the growth of mammary glands in rhesus monkeys. 
After ovariectomy, mammary glands will shrink and become atrophic; estrogenic injections 
will stimulate growth again. In ovariectomized monkeys, menstruation can be produced 
experimentally by injections of estrogen. 
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regnancy group (Fig. 1, A and B). The groove develops in consequence of 
inctional impacts, causing a slight movement of the free gingival margin, 
hereas the attached gingiva is immovable. The development of the groove 

the border of movable and fixed gingiva goes hand in hand with the ap- 
earance of a heavy horizontal epithelial ridge. 

If the gingivitis, as is the case in pregnaney, is localized in the free gin- 
iva, the free gingival groove becomes accentuated because of the swelling, 
dema, and hyperemia of the free part of the gingiva (Figs. 2, B, 3, B, 3 C, 
nd 4, B). The groove might even deepen by degeneration of the epithelial 
‘ells at the base of the free gingival groove in the center of the heavy epithe- 
ial ridge (Fig. 3, B, C and D). The blanching of the demarcating groove 
an be explained by increased hornification of the epithelium at the base of 
the free gingival groove. 


It thus appears that the structure, which some investigators called a 
‘pseudopapilla,’’ is nothing else than the swollen papilla peripheral to the 
free gingival grooove. In none of our biopsy specimens did we see an ex- 
tensive proliferation of granulation tissue from the pocket which could have 
dislodged the marginal gingiva, forming a pseudopapilla. 

As the mild gingivitis becomes moderate and then severe, this demarea- 
tion of the swollen papilla becomes shallower, less pronounced, and ultimately 
disappears. At the same time, the stippling of the attached gingiva decreases 
and finally is lost. This, of course, can be explained by the progress of the in- 
flammatory infiltration from the free into the attached gingiva. By simul- 
taneous destruction of the attachment of the gingiva to the underlying ee- 
mentum and bone, the pockets become deeper. 


Accumulation of Lymphatic Cells.—The findings of accumulation of lymph 
cells (Fig. 7, E and F’) observed repeatedly in the biopsy specimens of preg- 
naney eases merit special attention. The lymph cells may form a fairly well- 
cireumseribed node in which sometimes even mitoses are found and also some 
large cells which might be regarded as lymphoblasts. Such accumulation of 
lymphoblasts and lymphocytes in the gingiva, the significance of which is not 
yet clear, is an unusual finding and was reported in the literature only once." 


‘‘Pregnancy Tumors.’’—With respect to formation of tumors in preg- 
naney, we are in complete accordance with Monash,* Merritt,’ Hirsehfeld,® 
and those who consider the tumor formation only an aecentuation of the in- 
flammatory reaction of the gingiva in pregnancy. The capillary proliferation 
whieh is considered a characteristic feature of pregnancy tumors would, in a 
viven ease, offer great difficulties for the differential diagnosis between preg- 
naney tumor and pyogenie granuloma. In a pyogenic granuloma, capillary 
proliferation is often more cireumscribed than in a pregnancy tumor. Further- 
more, solid endothelial proliferation is frequently seen in pyogenic granuloma 
without the formation of lumina, while, in pregnancy tumors, the vessels are 
more or less wide open and telangiectatic. 
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Summary and Conclusions 


1. The gingival condition of 530 pregnant women betwen the ages of 16 
and 40 years is reported. Two hundred thirty-six or 44.6 per cent of the 
women presented no pathologic changes, 190 or 35.9 per cent showed mild 
gingivitis, 93 or 17.5 per cent moderate gingivitis, 8 or 1.5 per cent severe 
gingivitis, and 3 or 0.5 per cent showed tumor formation. When these data 
are compared with those of nonpregnant individuals, there is no significant 
difference in the prevalence of gingivitis in pregnancy and in nonpregnant 
individuals. 

2. Clinieally, a gingivitis in pregnancy is characterized by the localiza- 
tion of the inflammation to a few gingival papillae which show a rather sharp 
demarcation from the attached gingiva. This sharp demarcation is due to aec- 
centuation of the free gingival groove and is caused by an inflammatory 
swelling of the free gingiva. The edges of the gingival margins are often red, 
fringed, and swollen and appear sharply demareated from the attached 
gingiva, which is pale and firm. Hyperplastic papillae tend to show econ- 
siderable overgrowth and have been wrongly classified as tumor formation. 
None of these symptoms are infallibly indicative of pregnancy since they 
may be found in gingivitis of adolescence and other age groups. 

3. The histopathologic features consist of a proliferative inflammation 
characterized by numerous mitotic figures in the epithelium, endothelium, 
and connective tissue. Hyalinization of the epithelium, pearl formation of 
epithelial pegs, disturbances of hornification, microabseess formation, aceumu- 
lation of lymphocytes and lymphoblasts, and pseudomembranous ulcerative 
inflammation are features of this picture. However, none of these features 
are exclusively characteristic of gingivitis in pregnancy. 


4. Gingivitis in pregnancy is an inflammatory condition, most probably 
of local irritative origin, and modified by the systemic disturbance. Preg- 
naney can be considered a conditioning factor which influences the character 
of the inflammatory reaction. It is not to be considered the primary etiological 
factor. 
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Endodontia 


AN EFFECTIVE PENICILLIN-STREPTOMYCIN SUSPENSION FOR 
ENDODONTIC TREATMENT 


Louts I. GrossMAN, D.D.S., Dr. MED. DENT., AND GEORGE G. Stewart, D.D.S., 
PHILADELPHIA, Pa. 


ITH the advent of antibiotics and their application for the treatment of 

infected pulpless teeth, an awakened interest is being shown in endodontic 
practice. More and more dentists are becoming aware that the goal of their 
profession—conservation of teeth and health—can be realized more fully by 
endodontie treatment of salvable teeth. While antibiotics are no panacea, and 
infected pulpless teeth must be selected for treatment and be prepared me- 
chanieally with as much care as ever before, antibiotics have nevertheless shown 
ereater effectiveness than older antiseptics and have markedly reduced treat- 
ment time. In the past, given a choice between a protracted series of treat- 
ments and extraction, dentists often chose the latter. Today it is possible to 
treat an infected pulpless tooth in perhaps just a little more time than it takes 
to make a good gold inlay. And patients are appreciative of the fact that it is 
possible to ‘‘save the tooth’’ and spare them a fixed or removable appliance. 

When penicillin was made available for endodontic treatment, it soon be- 
came manifest from clinical observation and hacteriologic tests that: (1) the 
organisms commonly found in infected root canals were amenable to this anti- 
biotie and were rapidly destroyed when the antibiotic was used in high con- 
centration; (2) periapical irritation oceurred less often even when the anti- 
biotie was employed in a concentration of 600,000 U./e¢.c.; (3) it required 
fewer treatments to obtain sterility of the root canal than was possible with 
older root canal antiseptics. 


Penicillin-Streptomycin Suspension 

In a small percentage of cases, however, penicillin was found to be ineffee- 
tive because gram-negative organisms were encountered. In such cases, an 
aqueous solution of streptomycin was used and was found to be effective in 
destroying the organisms. Since the aqueous streptomycin solution had to be 
prepared at short intervals because of loss of potency, peanut oil was used as a 
vehicle instead of water. A streptomyein-penicillin suspension was prepared, 
using 500,000 units of each antibiotic per cubie centimeter of the oil. This is a 
white, thick, creamy suspension. Upon standing, the antibiotics will settle out 
into a paste. Stirring with an iridioplatinum wire or thin glass rod will re-sus- 
pend the antibiotics and re-form the thick, creamy suspension. In preparing this 
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nicillin-streptomycin suspension (which will be referred to as P + S), only 
tassium G penicillin and streptomycin calcium chloride (Merck) should be 
ed, as streptomycin sulfate is incompatible with penicillin. The suspension 
ay be prepared as follows: 

Draw up 2.1 ¢.c. of sterile peanut oil in a dry sterile Luer syringe and transfer the 
to a small, dry, sterile, 1 ounce, wide-mouthed bottle fitted with a ground glass stopper. 
out 0.1 ¢.c. of oil is lost owing to the fact that it adheres to the barrel and piston of the 

syringe. Transfer the contents of a vial containing 1,000,000 units of potassium penicillin 
| the contents of another vial containing 1 Gm, (1,000,000 units) of streptomycin caleium 
oride to the bottle containing the peanut oil. Stir with a sterile glass or wooden applicator 
til a homogeneous suspension results. Each centimeter of this suspension contains 500,000 
its of penicillin and streptomycin. In this form, P + 8 is stable at room temperature, 
sing only about 10 per cent of potency in a year if kept away from moisture, heat, and 
eht, and if the stopper is replaced on the bottle immediately after use. 

In the data to be reported here, the P + S suspension as described was used 
hy one of us (L. I. G.) both in the treatment of office and school patients, while 
a lower concentration (300,600 U./e.c.) was used in a small number of eases by 
the other (G. G. 8.) The lower concentration of antibioties was abandoned in 
favor of the higher concentration, however, because: (1) the higher the con- 
centration, the greater the number of units of antibioties that ean be sealed in 
a root canal; (2) the higher the concentration, the more rapid the sterilizing 
effect; (3) the higher the concentration, the easier it is to introduce the sus- 
pension in the root canal because of the firmer consistency. 


Procedure 


The clinieal procedure followed was the same in both office and school pa- 
tients, namely, mechanical cleansing, enlarging and irrigation of the root canal 
at the first visit, whenever this was possible, followed by drying of the canal 
and sealing of the P + S suspension in the root canal. The P + S suspension was 
carried into the canal by means of a sterile, iridioplatinum tapered wire, pump- 
ing the suspension into the canal at least three or four times in order to fill the 
canal. A short, blunt, dry, sterile absorbent point was then inserted into the 
canal, covered with a small pledget of sterile cotton, and sealed with an inner 
seal of gutta-percha and an outer seal of cement. The antibiotics are likely to 
become decomposed if in contact with cement but are unaffected by gutta- 
percha. 

Upon return of the patient, the absorbent point was removed from the 
canal and disearded. The canal was then wiped with two or three fresh, sterile 
absorbent points, and another point was inserted into the canal and left there 
for at least one minute. This absorbent point was used for taking the culture. 
The culture medium used was either brain heart infusion broth to which 
penicillinase had been added. or freshly prepared thiol medium. Each of these 
media will inactivate any penicillin or streptomycin which may be carried over 
from the root eanal into the culture medium. Cultures were taken at each 
visit, and the eanal was filled after two successive negative cultures were ob- 
tained. In some eases of office practice, root filling was carried out after only 
one negative culture. 
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Findings 
Of the 150 cases reported here, 100 were office patients treated in equal 
number by each of us, and 50 were patients treated by students in the Endo- 
donties Clinic, School of Dentistry, University of Pennsylvania. All teeth 
under treatment were infected as determined either by culture or by the fact 
that the root canal was open to the fluids of the mouth. Of this number, 59 
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Fig. 1.—Number of treatments necessary to secure negative cultures in 150 cases of infected 
pulpless teeth treated with P+S. 
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Fig. 2.—Number of treatments necessary to secure negative cultures, diagnosis for diagnosis. 


were cases of necrosis or gangrene of the pulp, 35 were cases of acute or subacute 
alveolar abscess, 42 were cases of chronic alveolar abscess, and 14 were cases of 
eranuloma. With regard to distribution of teeth, 97 were anterior teeth, 31 were 
premolar teeth, and 22 were molar teeth. Not included in this report are a 
small number of cases in which Monilia albicans was found, against which neither 


penicillin nor streptomycin is effective. 
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Fig. 3.—Case 1. Chronic abscess. A, Immediately after root.canal treatment and filling of 
_the canal. 3B, Six months later. 





Fig. 4.—Case 2. Acute alveolar abscess. A, Before root canal treatment and filling of the 
canal. B, Eight months later. 
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Fig. 5.—Case 3. Chronic alveolar abscess of central and lateral incisors. A, Immediately after 
treatment and filling of root canals. B, Eight months later. 








378 LOUIS I. GROSSMAN AND GEORGE G. STEWART 


If we use the number of treatments necessary to secure negative cultures 
as a criterion for determining the effectiveness of the P + S suspension, it is 
by far the most effective of any antiseptic or antibiotic used in the past. In 97 of 
the 150 teeth or nearly two-thirds of the cases reported here, negative 
cultures were obtained after only 1 treatment with P + S. In 38 teeth, 2 
treatments were required; in 10 teeth, 3 treatments were required; in 5 
teeth, 4 treatments were necessary. In 135 of the 150 teeth, it was, there- 
fore, possible to obtain sterile cultures after only 2 treatments. The data 
are depicted in Fig. 1. A comparison of the relative effectiveness—diagnosis 
for diagnosis—of P + §, penicillin alone, and older root canal antisepties is 
given in Fig. 2. It will be seen that P + S is effective in about one-third the 
treatment time of the older antiseptics, and even more effective than penicillin 
alone even though the penicillin alone was used in slightly higher concentration. 
This is accountable for by the fact that penicillin and streptomycin have a 
synergistic effect. Although streptomycin is effective primarily against gram- 
negative organisms, it is also destructive to some gram-positive organisms. 


Summary 

1. The findings of 150 infected pulpless teeth treated with a_penicillin- 
streptomycin suspension are reported here. 

2. Using the culture technique as a criterion for effectiveness, the root 
eanals of 135 of 150 infected pulpless teeth were found to be sterile after 1 or 2 
treatments with the penicillin-streptomycin suspension. 

3. A comparison of effectiveness of the penicillin-streptomycin suspension 
with penicillin alone and with older root canal antisepties is presented. 

4. Directions for preparing the penicillin-streptomycin suspension and the 
technique of using it are given. 
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FACTORS IN THE REPAIR OF ALVEOLAR BONE AND CEMENTUM 


FRANK E. Beuse, D.D.S., New York, N. Y. 


> 


TUDIES in the healing of long bones’? ** and alveolar bone’: ** have led 
many investigators to conclude that the specifie function of the osteoblast 
was to lay down bone. It has been further stated by others that the repair of 
cementum” ** ** %* was accomplished by the cementoblast, a cell unique in fune- 
tion and form, Recently, several workers* *: '* 7 have questioned the interpre- 
tation of specialized cellular function of the osteoblast. Similar doubts in respect 
to the specifie functional ability of the cementoblast have not been reported. 
This report is an attempt to determine some of the factors which might 
influence the repair processes in alveolar bone and cementum after injury, 
through observations on controlled animal and clinical studies. 


Animal Experimentation 


Procedure.—Fifty-two operations, using a standardized technique,* * *” "! 
were performed on dogs whose average age was 3 years. Areas over the roots 
of dogs’ teeth were denuded to the dentine. All experiments were done in 
pairs. Boiled cow-bone powder was implanted in half of the operated areas 
before suturing. The remaining areas were sutured without the addition of 
powdered bone. Clinical and histologic examinations were made periodically 
from twenty-four hours postoperatively to twenty months. The details of the 
technique were as follows: 

A semilunar incision was made in the mucosa overlying the teeth. The tissue was 
retracted and about a 6 mm. square of alveolar bone, periodontal membrane, and cementum 
was removed from the roots of the teeth by means of mallet and chisel. To insure complete 
excision of cementum in the area, some dentine was also removed. The concavity thus formed 
was loosely filled with boiled cow-bone powder (described below) which was thoroughly mixed 
with the blood present in the operated area. Interrupted sutures were used for closing the 
field of operation. Usually two teeth of an animal were operated upon at one session. 
Into one of the operated areas bone powder was implanted. This was termed the experi- 
mental side. Before closing the wound edges tightly together with interrupted sutures, 
the lips of the wound were carefully wiped with gauze to free this area of any bone par- 
ticles which might interfere with primary healing of the mucosa. 

On the control teeth of each animal the procedure for the denudation was the same, 
but no bone powder was implanted. In these cases, blood from the injured tissues was 
allowed to clot over the denuded dentine. The interrupted suture method was likewise 


applied to these control areas. 
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Source and Preparation of the Bone Powder 


On the day of the operation, a fresh marrow bone about three inches in 
length was obtained from a butcher shop. The bone selected was compact (non- 
cancellous) to minimize the amount of marrow which might be included. The 
femur or other long bone of the cow was used, but care was taken to avoid the 
head of the femur or other portions with muscle attachments on their surfaces. 
The periosteum was stripped from the bone; the cortex was ground with a large 
vuleanite bur in a lathe. The finely powdered bone (about 200 mesh), which 


was clear white, was collected in a towel that had been placed on the table 
directly beneath the revolving bur. If, inadvertently, any marrow or blood 


dropped into the powder, it was immediately removed and discarded. A quan- 
tity of powder was then gathered to the center of the towel, which was folded 
into a small bundle and securely held with elastie bands. It was placed in water, 
already at full boil in a sterilizer, and boiled for ten minutes, The wet bundle 
was removed and wrung out to rid it of excess water. This yielded a pasty mass 
which adhered readily to the periosteal elevator used to carry the powder into 
the operated area. 


Fig. 1.—Day 1 experimental. Dispersion of boiled bone powder between cut ends of old 
alveolar bone and denuded dentinal surface. D, Denuded dentine; C, cut end of old cementum ; 
B, cut end of old alveolar bone; J, implanted bone powder, without bone cells; PB, particle of 
old alveolar bone with bone cells. 


Animals were sacrificed at intervals to provide ten observations during the 
first fourteen postoperative days (equivalent to eight days in the human being), 
six observations during the ensuing seven weeks (total period equivalent to more 
than a year in the human being), and at twenty months postoperative (equivalent 
to ten years in the human being). 

All tissues were fixed in 10 per cent formalin, decalcified, and stained with 
hematoxylin and eosin. 
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Fig. 2.—Day 1 experimental. Area flooded with polymorphonuclear leucocytes, some 
macrophages. Implanted bone powder sharply defined. D, Denuded dentinal surface; I, im- 


planted bone powder, without bone cells; P, 


polymorphonuclear leucocyte; M, macrophage. 








Observations 
Day 1 
Experimentals Controls 
Vacroscopic.—Granulation tissue was form- Macroscopic.—Same as experimental. 
ing between the wound edges, which could be Radiographic.—Field of operations was 


parted with ease. 


Radiographic.—The bone powder made 
operated areas more radiopaque than controls. 
The outline of the edges of old alveolar bone 
could be noted. 


Vicroscopic.—Profuse numbers of eryth- 
weytes and polymorphonuclear leucocytes 
were observed directly in the cavity. A few 
macrophages and mononuclear leucocytes were 
also present. The blood vessels in the adja- 
cent area were dilated, and edema of the peri- 
vascular region was noted, There were nu- 


merous polymorphonuclear leucocytes in the 
edematous cuff, and the endothelial cells of 
the capillaries of the periodontal membrane 


were anaplastic. The Haversian systems of 
the adjacent bone were flooded with polymor- 
phonuclear leucocytes. The implanted bone 


more radiolucent than the experimental. 


Microscopic.—As in the corresponding day 
of experimental specimens, an acute inflam- 
matory process was noted. Large numbers of 
erythrocytes, polymorphonuclear leucocytes, 
and a few macrophages were found in the 
cavity, as well as in the periodontal membrane 
and Haversian systems. Likewise, the endo- 
thelial cells of the capillaries were anaplastic. 
The cut ends of the old alveolar bone, cemen- 
tum, and dentine were sharply defined from 
the malleting and chiseling. Cracks in the 
dentine were also noted. Some chips of the 
old alveolar bone could be observed, and 
these contained bone cells. 
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Experimentals (Cont’d) 
powder was irregularly dispersed throughout 
the field. The bone particles were sharply 
defined and some were in contact with the 
denuded dentinal surface. In addition, some 
chips of the old alveolar bone which were left 
behind by the operative procedures could be 
identified by the presence of bone cells in 
these chips. The implanted ground bone did 
not contain any cells. The cut ends of the 
old bone, cementum, and dentine were also 
clearly outlined from the malleting and chisel- 
ing which at times caused cracks in the den- 
tine of the tooth. (Figs. 1 and 2.) 
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Observations 
Days 11% and 2 


Experimentals 

Macroscopic and Radiographic.—Same as 
Day 1. 

Microscopic.—A large number of inflam- 
matory cells were trapped in a thick fibrin 
network. The other findings were essentially 
similar to those noted on Day 1. 


Controls 

Macroscopic and Radiographic.—Same as 
Day 1. 

Microscopic.—T hese control specimens 
paralleled the findings in the experimental 
sections of the same postoperative days. 
Fibrin had been deposited, trapping many of 
the inflammatory cells. The other findings 
were essentially similar to those noted on 
Day 1. 


Observations 
Days 34% 


Experimentals 

Macroscopic.—Closure of the wound had 
taken place with newly organized granulation 
tissue, which bled readily upon probing. 
Some swelling was evident. 

Radiographic—Same as Day 1 experi- 
mental. 

Microscopic.—The operated field presented 
the appearance of a subacute inflammatory 
exudate. A number of lymphocytes were 
present among the polymorphonuclear leuco- 
eytes. Fibrin was also present in the Haver- 
sian canals of the surrounding bone. Further 
evidence of healing was noted by the presence 
of a few endothelial sprouts forming a new 
blood capillary. A number of fibroblasts had 
appeared in the area. The blood vessels in 
the periodontal membrane were not dilated. 
The implanted bone powder was still irreg- 
ularly dispersed in the operated area, and 
the bone powder and old alveolar bone were 
sharply defined. (Fig. 3.) 


Controls 
Macroscopic.—Same as experimental. 
Radiographic.—Same as Day 1 control. 
Microscopic.—T he inflammatory process 

was similar to the experimental animals, in- 
cluding the formation of fibrin matrix, fibro- 
blasts, and endothelial sprouts. An occa- 
sional chip of old alveolar bone could be 


noted. 
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Fig. 3.—Days 3% experimental. 


implanted bone powder and a fragment of old alveolar bone. 
The bone powder and old alveolar bone are sharply defined. 
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The laying down of a fibrin network in proximity to 


Cells being trapped in the matrix. 
F, Fibrin matrix; PB, particles 


of old alveolar bone with bone cells; J, implanted bone powder without bone cells, 


Observations 
Days 714 


Experimentals 

Macroscopic.—Healing of the wound edges 
was complete. 

Radiographic.—The field of operation ap- 
peared as radiolucent as on corresponding 
days of control specimens. 

Microscopic_—A moderate number of eryth- 
rocytes and inflammatory cells were present 
in the field of operation. Resorption of the 
edges of the implanted bone powder, the old 
alveolar bone chips, and cut ends of the 
alveolar bone was observed. The body of the 
introduced bone particles was also moth-eaten 
in appearence. The resorption was accom- 
panied by profuse numbers of osteoclasts 
around the implanted ground bone and the 
old alveolar bone. A few osteoclasts were 
noted at the now necrotic denuded dentinal 
surface which was probably undergoing re- 
sorption. The fibrin network was still evident. 
A well-organized, young connective tissue bed 
which was in close apposition to the denuded 
lentinal surface was observed, and the fibro- 
blasts were very anaplastic. There were large 
numbers of fully organized new capillaries. 
The endothelial cells lining the new capillaries 
were plump and anaplastic. (Fig. 4.) 





Controls 

Macroscopic.—Healing of the wound was 
complete. 

Radiographic.—Same as experimental sec- 
tions. 

Microscopic.—As in the 74-day experi- 
mental sections, a few erythrocytes and in- 
flammatory cells were noted in the area. The 
chips of the old alveolar bone were under- 
going resorption in the presence of large 
numbers of osteoclasts. Some osteoclasts 
were also present on the surface of the de- 
nuded dentine. Young connective tissue with 
anaplastic fibroblasts was also present at this 
time. The new connective tissue was in close 
apposition to the denuded dentine. A num- 
ber of new capillaries had also formed. 
(Fig. 5.) 
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Fig. 5. 


Fig. 4.—Days 744 experimental. Organizing connective tissue bed and fibroblasts. Re- 
sorption of edges of implanted bone powder in the presence of osteoclasts. Some inflammatory 
cells still evident. FT, Fibroblasts; O, osteoclasts; J, implanted bone powder with resorbed 
edges; P, polymorphonuclear leucocyte; M, macrophage. 

Fig. 5.—Days 7% control. Organizing connective tissue bed and fibroblasts similar to 
experimental. New capillaries being formed. A few inflammatory cells are noted. fF, Fibro- 
blast; C, capillary; E, plump endothelial cell; P, polymorphonuclear leucocyte; M, macrophage. 
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Observations 
Days 8 


Experimentals 
VUacroscopic and Radiographic.—Same as 
avs 744. 
Microscopic.—These specimens also showed 
ibacute inflammatory process. Collagenous 
ers had formed in abundance, There was 
s9 present an apparent focus of organiza- 
on of the fibroblasts within the area between 
cut alveolar bone ends, Resorption of the 
implanted bone powder and chips of old 
alveolar bone Osteoclasts were 
still evident. A large number of new capil- 
laries had formed. 


continued. 


Controls 

Macroscopic and Radiographic.—Same as 
Days 7%. 

Microscopic.—Small numbers of inflamma- 
tory cells were observed and collagenous fibers 
were forming throughout the area. No focus 
of fibroblastic organization could be noted as 
seen in the 8-day experimental sections. Re- 
sorption continued with the accompanying 
osteoclasts, and new capillaries were observed. 


Observations 
Days 9 


Experimentals 

Vacroscopic and Radiographic——Same as 
Days 7h. 

Microscopic.—An occasional inflammatory 
The implanted bone particles 
in the field of 
operation and were being resorbed. Osteo- 
clasts were still prevalent. The cells were 
apparent at the cut ends of the old 
alveolar bone, which was still undergoing re- 
sorption. The dead denuded dentine also had 
osteoclasts--along its surface. The profuse 
accumulation of fibroblasts was more mature 
than in the earlier specimens. They were be- 
coming elongated and less plump and darker 
staining. Focus of organization of these 
fibroblasts continued to take place. The new 
connective tissue was extremely vascular, and 
large amounts of collagenous material were 
noted. 


cell was noted. 


were irregularly dispersed 


also 


Controls 

Macroscopic and Radiographic.—Same as 
Days 7%. 

Microscopic.—Similar changes were taking 
place in the 9-day control specimens as those 
found in the experimentals on the same day, 
but the tissue and cellular content appeared 
generally less mature. 


Observations 
Days 11 and 12 


Experimentals 

Macroscopic and Radiographic.—Same as 
Days 7%. 

Microscopic.—Some inflammatory cells 
could be observed. Only a few scattered par- 
ticles of implanted bone powder remained. 
These were at some distance from the denuded 
dentinal surface. These particles, those of the 
old alveolar bone chips, and the cut ends of 
the old alveolar bone and denuded dentine 
continued to be resorbed. There were not 
many osteoclasts present at this time. The 
young connective tissue filled the operated 


Controls 


Macroscopic and Radiographic.—Same as 
Days 7%. 

Microscopic.—The maturity of the 11- and 
12-day control sections was considerably be- 
hind that seen in the experimental specimens 
on the same eleventh and twelfth postopera- 
tive days. There were only a few cuboidal- 
shaped cells noted, and these were found only 
along the cut ends of the old alveolar bone. 
There was no preossific trabecular matrix. 
The vascularity of the new tissue was greater 
than that of the experimental group. 
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Experimentals (Cont’d) 


area, and the fibroblasts were becoming more 
mature. Some of these cells were in direct 
contact with the dentinal surface. Collagen 
bundles were forming. These sections were 
less vascular than earlier experimental speci- 
mens and also less than the controls on the 
same eleventh and twelfth postoperative days. 
There now appeared for the first time a dis- 
tinct deposition of preossific trabecular ma- 
trix* in the vicinity of clumps of cuboidal- 
shaped cells (osteoblasts). This was taking 
place around the remaining implanted bone 
powder. 

*The terms preossific trabecular matrix and 
cementum matrix are utilized to indicate the 
development and deposition of bone and cemen- 
tum at an early stage, but with no knowledge 
of their state of calcification. The words ce- 
mentoid and osteoid might have been substi- 
tuted for these phrases if a fixation method 
without decalcification had been used. By 
avoiding a decalcifying technique, it would <4 
possible to determine whether these early signs 


of bone and cementum repair were calcified or 
noncalcified tissues. 


BECBE 


Observations 
Days 14 


Experimentals 


Macroscopic and Radiographic.—Same as 
Days 7%. 

Microscopic.—The presence of a few in- 
flammatory cells was maintained. An occa- 
sional particle of implanted bone powder, 
some dentine, and old alveolar boue chips 
still remained. Resorption was evident with 
a few accompanying osteoclasts. The mor- 
phology of the existing cells was increasingly 
changing to a more cuboidal form of cells 
(osteoblasts) in lieu of spindle-shaped fibro- 
blasts, although some of the latter cells were 
evident in the connective tissue bed. There 
were numerous clumps of these actively pro- 
liferating cuboidal-shaped cells (osteoblasts) 
with preossific trabecular matrix laid down 
in a widespread fashion in the field of opera- 
tion. (Fig. 6.) 


Controls 


Macroscopic and Radiographic.—Same as 
Days 7%. 

Microscopic.—There were a few inflamma- 
tory cells and an occasional chip of old al- 
veolar bone which appeared to be undergoing 
resorption. A few osteoclasts could be noted. 
A number of cells were considerably fiat- 
tened; however, spindle-shaped cells predomi- 
nated. No cuboidal-shaped cells (osteoblasts) 
were noted, and no preossific trabecular ma- 
trix was deposited. Many newly formed blood 
vessels were present. The 14-day control 
specimens were generally considerably behind 
in development in all aspects when compared 
with the 14-day experimental _ sections. 


(Fig. 7.) 
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Fig. 6.—Days 14 experimental. Fibrillar change and margination of old bone with 
preossific trabecular matrix. Note mosaic line connecting old bone with new tissue. Spicule 
of new developing bone lined with cuboidal-shaped cells (osteoblasts). 8B, Old alveolar bone; 
VB, newly developing bone; OT’, osteoblast; MC, mosaic line between old bone and new tis- 
sue: FT, fibroblast. 


Wi 7 
’ 





Fig. 7.—Days 14 control. Young connective tissue bed with fibroblasts. No cuboidal- 
shaped cells (osteoblasts) or preossific trabecular matrix. FT7', Fibroblast; B, cut end of old 
alveolar bone. Compare with Fig. 6 
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Observations 
Days 17 (120x Diam.) 
Experimentals Controls 

Macroscopic.—Healing of wounds was com- Macroscopic.—Healing of the wound was 
plete. complete. 

Radiographic—The experimental sides Radiographic.—The areas were less opaque 
were denser than the control on the same than the experimental sections. 
postoperative day. Microscopic.—Some inflammatory cells were 

Microscopic—A few inflammatory cells observed. There were numerous chips of old 
were noted. There were no particles of im- dentine and old alveolar bone. No cementum 
planted bone powder, dentine, or chips of old matrix was deposited on the denuded dentinal 
alveolar bone in the area. The denuded den- surface as was noted in the 17-day experi- 
tinal surface was being covered with new mental specimen. However, cuboidal-shaped 
cementum mafrix, in the presence of the ac- cells (cementoblasts or osteoblasts) were in 
tively functioning cuboidal-shaped cells (ce- direct contact with the dentine. A few is- 
mentoblasts). These cells were in direct con- lands of bone were formed near the cut ends 
tact with this tissue. Spindle-shaped fibro- of the old alveolar bone, The gap between 
blasts which had become quite mature in ap- these bone ends was free of trabeculated 


pearance could be observed. Newly formed bone. The amount of new bone deposited 
coalescing bars of bone filled the gap between was much less than that found.in the 17-day 
the cut ends of the old alveolar bone. Cu- experimental sections, had fewer Haversian 
boidal-shaped cells (osteoblasts) were in — systems, and, in general, its maturity was 
direct contact with the new bone, and others not as advanced. Cuboidal-shaped cells (os- 


were trapped (osteocytes) in this new tissue. teocytes and osteoblasts) were found within 
Their morphology was identical to the cells in the newly formed tissue and surrounding it. 
proximity to the cementum matrix. The con- Morphologically, these cells were identical to 
nective tissue which contained the cells men- those found contacting the dentine, The con- 
tioned separated the new bone from the ce- nective tissue which contained the cells men- 
mentum matrix. Fewer blood vessels were tioned separated the new alveolar bone from 
noted than seen in earlier specimens. (Figs. the denuded dentinal surface. The number 
8 and 10.) of blood vessels had lessened. (Figs. 9, 11, 


and 12.) 





Fig. 8.—Days 17 experimental. Newly formed coalescing islands of bone fill the gap 
between the cut ends of the old alveolar bone. Compare with control 17 days in Fig. 9. B, 
Old alveolar bone; NB, new trabeculated bone; D, denuded dentine. 





Fig. 9.—Days 17 control. Some bone has formed near cut end of old bone; remainder 
of gap between cut ends of old bone is filled with connective tissue. Note ankylosis on den- 
tine. This was the only specimen which showed this phenomenon. NB, New bone; PB, par- 
ticles of old bone from malleting and chiseling; D, dentine. 

Fig. 10.—Days 17 experimental. Deposition of cementum matrix with cuboidal-shaped 
cells (camentoblaate) functioning on its surface. Compare control specimen 17 days, Fig. 11. 
D, Dentine; C, cementum matrix; C7, cementoblast. 

Fig. 11.—Days 17 control. No cementum matrix has been deposited on the dentine sur- 
face. However, the cuboidal-shaped cells (cementoblasts) are gathering on the dentinal 
tissue where the collagenous fibers are quite thickened. Note identical morphology of cells in 
proximity to dentine and those some distance from it where bone is being formed in same 
— which can be seen in Fig. 12. D, dentine; CT, cementoblast; 7, thickened collagenous 

ers. 
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Fig. 9.—(For legend, see opposite page.) 


Fig. 10. 








Fig. 11. 





Figs. 10 and 11.—(For legends, see opposite page.) 
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: _Fig. 12.—Days 17 control. Cuboidal-shaped cells (osteoblasts) functioning at new- 
forming bone. These cells are identical to those found at the cementum matrix in the 17-day 
experimental specimen and at the dentine surface of the 17-day control. See Figs. 10 and 11. 


NB, New bone; OT, osteoblast. 


Observations 
Days 28 (120x Diam.) 


Experimentals 

Macroscopic.—Healing of the wounds was 
complete. 

Radiographic.—The density of operated 
areas was still greater than the controls. The 
sharp edges of the old bone could not be 
noted. Instead of a square outline, the area 
was smaller and rounder than seen in Day 1. 





Microscopic—A few inflammatory cells 
were noted. There were no particles of im- 
planted bone powder, dentine, or chips of old 
alveolar bone. The new cementum was ap- 
proximately several times thicker than the 
cementum matrix seen in the 17-day specimen. 
However, this thickness varied. New cemen- 
tum was also deposited on the old cementum 
and on each wall of the cracks in the den- 
tine. Cuboidal-shaped cells (cementoblasts) 
were now embedded in the new cementum and 
along its surface. The connective tissue con- 
tained a few spindle-shaped cells (fibro- 
blasts). The new trabeculated bone had in- 
creased in amount and density over the bone 
seen in the 17-day experimental sections, and 
its maturity was considerably in advance of 
the 28-day control specimens. Cuboidal- 
shaped cells (osteoblasts) were in direct con- 
tact with the new bone and within the calci- 
fied areas of it (osteocytes). Morphologi- 
cally, all of these cells were identical to those 


Controls 

Macroscopic.—Healing of the wounds was 
complete. 

Radiographic.—The areas were more radio- 
lucent than the experimental specimens. 

Microscopic.—An occasional inflammatory 
cell could be seen as well as a few chips of 
dentine. New cementum had formed at this 
time and had covered the denuded dentinal 
surface and the old cementum. This new 
tissue was of varied thickness. The new ce- 
mentum contained some cuboidal-shaped cells 
(cementoblasts), and they were also noted 
along its surface. Spindle-shaped cells (fibro- 
blasts) were few in number. All cells showed 
greater activity than in the 17-day control 
specimens, The new islands of bone had in- 
creased in size and density over the 17-day 
control specimens, and the gap between the 
old bone ends was closed in some of the speci- 
mens, However, the new bone in the 28-day 
control specimens lagged considerably behind 
in amount, density, and maturity when com- 
pared to the 28-day experimental specimens. 
Cuboidal-shaped cells (osteoblasts) were in 
direct contact with the new bone and within 
the calcified areas of it (osteocytes). Mor- 
phologically, all of these cells were similar to 
those seen in proximity to the new cementum. 
The connective tissue which contained the 
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Experimentals (Cont’d) 
sec in proximity to the new cementum. The 
ctive tissue which contained the previ- 
0 mentioned cells separated the new bone 
f the new cementum, and was less vas- 
than earlier specimens. (Fig. 13.) 


Fig. 


Controls (Cont’d) 
previously mentioned cells separated the new 
bone from the new cementum and was less 
vascular than earlier specimens, (Fig. 14.) 





Fig. 


14, 


Fig. 13.—Days 28 experimental. The new trabeculated bone has increased in amount and 
density when compared with 17-day experimental sections (Fig. 8), and its maturity is consid- 
erably in advance of the 28-day control specimens (Fig. 14). 

Fig. 14.—Days 28 control. New cementum has been deposited. Gap between cut ends 
of old alveolar bone is not closed. This specimen lagged considerably behind in amount, den- 
sity, and maturity, when compared with 28-day experimental specimen (Fig. 13). 


Observations 
Days 35, 49, and 56 (120x Diam.) 


Experimentals 

Vacroscopic.—Healing of wounds was 
complete. 

Radiographic.—Differences in density be- 
tween the experimental and control sides 
could not always be detected on the thirty- 
fifth, forty-ninth, and fifty-sixth postopera- 
tive days. 

Vicroscopic.—These specimens showed in- 
creased deposition both in amount and den- 
sity of new alveolar bone and cementum over 
that of the 28-day experimental specimens. 


Controls 

Macroscopic.—Healing of wounds was 
complete. 

Radiographic.—Only slight variations in 
density of operated areas when compared with 
experimental specimens. 

Microscopic.—There was some increase in 
density of new cementum and bone over that 
of the 28-day control sections, These were 
relatively equivalent to the 28-day experi- 
mental specimens, but lagged behind in den- 
sity, amount, and maturity of the new bone 
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Experimentals (Cont’d) 
The number of Haversian systems was also 
greater. The maturity of the 35-, 49-, and 
56-day experimental sections was in aivance 
of the control specimens on the same post- 
operative days. In a 35-day specimen, new 
bone had been laid down on several chips of 
dentine and completely enveloped them. The 
other changes in these specimens were similar 
to the 28-day experimental sections. 
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Controls (Cont’d) 
when compared to experimental sections of 
the thirty-fifth, forty-ninth, and fifty-sixth 
postoperative days. There were no dentine 
chips evident. The other changes 
similar to the 28-day control sections. 


were 


Observations 
Days 63 (120x Diam.) 


Experimentals 

Macroscopic.—Healing of the wounds was 
complete. 

Radiographic.—Outline of 6 mm. square 
could not be detected, and the area appeared 
to be filled in with new bone. 

Microscopic.—An occasional inflammatory 
cell was observed, The operated area was 
free from bone powder, dentine, and old al- 
veolar bone chips. The new cementum had 
greatly increased in thickness and was de- 
posited on the denuded dentine, in the cracks 
of this tissue, and on the old cementum. The 
new bone had become much denser than tlre 
55-day experimental specimens, but 
ately advanced over the 49- and 56-day ex- 
perimental sections. The connective 
bed between the new cementum and bone had 
narrowed considerably, contained only a few 
cells, and was made up primarily of connec- 
tive tissue fibers. 
sional cell in contact with the new cementum 
und bone. 


moder- 


tissue 


There was only an occa- 


Controls 
Macroscopic.—Healing of the wounds was 
complete. 
Radiographic.—Similar to experimentals, 
The changes noted in the 
relatively 


Microscopic. 
63-day 
equivalent to the experimental section on the 
same postoperative days. 


control specimens were 


Observations 
Months 20 


Experimentals 

Macroscopic.—Healing of the wounds was 
complete. 

Radiographic.—Similar to controls. 

Microscopic.—There was no bone powder 
or old alveolar bone or dentine chips in the 
field of operation. The thickness of the 
cementum had increased over the 63-day 
specimen. The layer next to the new perio- 
dontal membrane was darker stained than 
the rest of the cementum. Very few cells 
were noted here. Many cells were found 
throughout the new cementum. The density 
of the new alveolar bone had increased, 
showing many more Haversian systems and 
trabeculations than the 63-day specimen. 
The periodontal membrane was quite nar- 
row, and very few cells were noted. 





Controls 
Macroscopic.—Healing of the wounds was 
complete. 
Radiographic.—Similar to experimentals. 
Microscopic.—The twenty-month postoper- 
ative control essentially 
similar histologic findings as did the twenty- 
month experimental group. 


specimens showed 
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Clinical Study 


Method.—T welve patients were selected who had bilateral cysts and rare- 
fie. periapical areas (chronic alveolar abscesses of the teeth due to degeneration 
of ‘he dental pulp). 

Three patients comprising six operated areas were treated by surgical re- 
moval* of the affected teeth along with enucleation of the infected tissue. One 
side was used as control by allowing blood to fill the resulting cavity and closing 
wound edges with interrupted sutures. The other area was used as the experi- 
mental side by implanting bone powder into the cavity. As in the animal opera- 
tions, the blood effusion and the powder were thoroughly mixed together. The 
wound edges were freed of bone powder particles by carefully wiping them with 
gauze. The wound edges were adapted, and interrupted sutures sealed off the 
bone powder mixed with clotting blood. 

Root canal therapy and apicoectomies were performed on nine patients, 
comprising eighteen operated areas. Following the apicoectomy, one side was 
used as control by allowing blood to fill the area, then closed with interrupted 
sutures. Bone powder was loosely packed into the apical region of the other 
tooth and thoroughly mixed with the blood, subsequent to the apicoectomy. This 
was the experimental side. All bone powder on the lips of the wound was wiped 
away with gauze. After adaptation of the wound edges, interrupted sutures 
retained the bone powder and clotted blood within the confines of the concavity. 
It should be noted that since the bilateral, pathologie areas would not be of the 
same dimensions, it was decided that the larger ones were to be used for bone 
powder implantation. In all instances the sutures were removed within five to 
seven days. 

Radiographic examination was made of all patients prior to treatment, and 
each area was exposed for one, two, three, and four seconds respectively to avoid 
possible radiographie misinterpretation. On the one hand, underexposure may 
give the appearance of earlier bone repair; on the other hand, overexposure mav 
hide newly generated bone which would show up under correct exposure. Follow- 
up radiographic examination was made twenty-four hours postoperatively, then 
at weekly intervals for one month, monthly for one year, and finally every four 
to six months. The final postoperative radiographic picture for the twelve pa- 
tients was one year for three patients, one and one-half years for two patients, 
two vears for four patients, and three years for three patients. 


Clinical Observations 


The hastening of the process of repair with boiled cow-bone powder in the 
clinieal eases paralleled that in laboratory studies on animals. The healing 
process with the formation of new trabeculated bone was completed approxi- 
mately six months earlier in each instance with the powdered bone. 

At the six-month period, the three control cases of surgical extraction with- 
out bone powder had a depression outlining the socket of the tooth; this indicated 
that the bueeal plate of bone which had been removed during the operation had 
not yet been completely replaced during the regeneration of bone in the socket. 





*Incision, removal of buccal plate of bone, and then extraction of tooth. 
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In comparison, the experimental areas of the same period demonstrated a we!!- 
rounded appearance of the buccal] tissues. The density of the bone, as seen 
radiographically, was more radiolucent in the controls than on the experimenta! 
sides at the end of the same postoperative periods. 

As mentioned earlier, in each patient, the larger side with the greater radio- 
lucency and destruction was used for the experimental apicoectomy operation 
with bone powder. Nevertheless, these areas always filled in more rapidly than 
the controls, in spite of their greater dimensions. 

It required another six months, on the average, for the clinical control cases 
to reach an equivalent amount of bony repair as seen in the cases when bone 
powder was used. 

The following cases are representative of each type of operation. 


Case Reports 
Case 1.—The patient was a 15-year-old white boy. His lower central and lateral 
incisors had been subjected to a severe blow several years previously. 
Clinical Examination.—Clinical examination revealed no significant findings. 
Radiographic Examination.—The left lateral incisor had periapical radiolucency about 
5 mm. in diameter. The destruction of bone at the apex of the left central incisor was 
more than twice as large as that of the lateral tooth. 





Fig. 15. Fig. 16. 


Fig. 15.—Immediately postoperative apicoectomies and implantation of boiled cow-bone 
powder at apex of lower left central incisor. The presence of the calcium salts makes the 
region more radiopaque. The pathologic destruction apical to the left lateral incisor, the con- 
trol, is approximately one-half the dimension of the experimental area. 

Fig. 16.—Eleven weeks postoperative apicoectomies and implantation of boiled cow-bone 
powder. In spite of a much larger area of destruction at the apex of the lower left central in- 
cisor (the experimental), new alveolar bone has completely filled in the pathologic area. A 
radiolucent area is still evident at the apex of the control tooth. 


Treatment.—Root canal therapy was instituted for each tooth. The root canals were 
filled, and a semilunar incision was made over the labial aspect of each tooth. After retrac- 
tion of the flap with a periosteal elevator, granulomatous tissue was exposed at the end of 
each root, and was extirpated. The apices of the teeth were filed with a round bur. Blood 
was then allowed to fill in the area at the apex of the right Jateral incisor; the wound 
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ves were adapted and closed with interrupted sutures. This was to be the control tooth. 
e right central incisor was similarly treated, but bone powder was loosely deposited 
o the cavity and mixed with the blood. All bone particles were wiped away from the 
s of the wound, which were then sutured to position. Al] sutures were removed in five 


s. (Fig. 15.) 


Fig. 19. Fig. 20. 


Fig. 17.—Immediately postoperative surgical removal of upper right first premolar and 


implantation of boiled cow-bone powder into socket. Note greater radiopacity of the area due 
to the calcium salts when compared with control tooth in Fig. 


Fig. 18.—Immediately postoperative surgical extraction of upper left first premolar con- 


trol tooth. Due to absence of bone powder, socket region is more radiolucent than experimental. 


‘ompare Fig. 17. 
Fig. 19.—Six months postoperative implantation of cow-bone powder into socket of upper 


right first premolar. New bone has filled socket. Compare control, Fig. 20. 


Fig. 20.—Six months postoperative control socket of upper left first premolar. Socket 


is well outlined. Compare experimental, Fig. 


Results—Radiographic examination immediately after operation revealed the experi- 


mental side to be more radiopaque than the contro] area, due to the presence of the bone 
powder. However, at about fourteen days, both control and experimental sides showed 
similar radiolucencies. At the end of six weeks, the experimental side showed a denser 
area at the apex of the tooth than the control side. By eleven weeks (Fig. 16) the larger 
periapical area of the left central (the experimental) incisor was completely repaired with 


ew trabeculated bone. The periapical region of the lateral incisor (the control) was still 
liolueent. At the end of twelve months, both the experimental and control areas demon- 
trated similar filling in of new trabeculated bone. 


Case 2.—The patient was a 35-year-old white woman. She suffered severe pain from 


the upper right and left first premolars on numerous occasions. 





FRANK E, BEUBE 


Clinical Examination.—Clinical examination revealed no significant findings. 

Radiographic Examination.—At the apex of each of the two premolars there was : 
radiolucency of approximately 8 mm. in diameter. 

Treatment.—A semilunar incision was made which began at the gingiva of the intact 
second premolar and carried to the mucous membrane, over solid bone apical to the cuspid. 
The mucosal flap was retracted, and the buccal plate of the tooth was exposed. With 
mallet and chisel the bony plate was removed and the tooth extracted along with the 
granulomatous tissue. The socket at the apical region was gently curetted to remove any 
possible remains of pathologic tissue. The surfaces of the bone were smoothed with bone 
files and the socket wiped carefully with gauze to eliminate all bone chips. Bone powder 
was then packed loosely into the upper right premolar area (the experimental) and mixed 
with blood. The wound edges were wiped clean of bone powder, adapted to position, and 
interrupted sutures were used to close the wound and the orifice of the socket. The upper 
left premolar (the control) was similarly treated, but no bone powder was implanted. 

Results—Immediately following the operation, radiographs were taken and disclosed 
the area of the upper right first premolar (Fig. 17) to be more radiopaque than the upper 
left first premolar area (Fig. 18) because of the presence of bone powder. At about four- 
teen days, both control and experimental sides were equivalent in their appearances radio- 
graphically. In two months the control area was more radiolucent than the experimental 
side. Within six months the upper right premolar area (Fig. 19) was filled in with new 
bone. The outline of the socket of the left premolar (Fig. 20) was more apparent. It 
required another six months for the control area to have similar bony repair to the experi- 
mental side. 


Discussion 


The repair of bone and cementum after injury, with and without the im- 


plantation of boiled cow-bone powder, follows a similar pattern of inflamma- 
tion, organization, intramembranous bone formation, and cementum deposition. 
Of course these stages frequently overlap and one extends into the next. 

The first stage in the repair process is characterized by hemorrhage and 
the presence of acute inflammatory cells enmeshed in fibrin. A subacute in- 
flammatory process follows, with a proliferation of young fibroblasts and the 
gradual appearance of endothelial sprouts of new capillaries. The organiza- 
tion process continues, leading to increased vascularity. Macrophages of 
chronic inflammation encroach and gradually replace the polymorphonuclear 
leucocytes. This is followed by the. gross disappearance of all inflammatory 
cells. 

Intramembranous bone formation is ushered in by scattered foci of fibro- 
blasts which gradually extend to involve the whole area. At the same time, 
large amounts of collagen deposition are noted, and resorption of cow-bone 
particles takes place in the presence of large numbers of osteoclasts. Shortly 
thereafter, thicker collagen fibers are found in certain focal areas, and cuboidal 
cells form at the margins of the old bueceal bone. Adjacent to the swollen 
collagen, much of which is quite distant from the denuded dentine, cuboidal 
cells also appear, together with the deposition of a preossific trabecular matrix. 
Somewhat later, similar cuboidal cells and cementum matrix form along the 
dentinal surface. The cementum matrix appears identical to the preossific 
matrix. The vascularity gradually diminishes and finally bone and cementum 
are fully formed. 
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The use of bone powder did not alter the sequence, but definitely acceler- 
ated the rate of healing so that bone and cementum were deposited more 
rapidly. Although there were minor variations in time of healing from one 
animal to another, nevertheless, the control areas always lagged behind the 
experimental ones in a given animal. 


Effect of Bone Powder.—There are several ways in which the regeneration 
oi bone and cementum may have been accelerated. Bone powder may provide 
calcium as a supplement to the concentration available from the cireulation in 
the areas where depositions occur. That the availability of mineral salts affects 
the rate of calcification has been noted by Bloom and Bloom.’ The importance 
of ealeium was also suggested in investigations on ectopic bone formation by 
Weinmann and Sicher.** They summarized many studies and reported that 
excess calcium deposits always anteceded the formation of ectopic bone. Alter- 
natively, the bone powder plus the induced trauma might act as irritants evoking 
a hyperemic reaction in the manner suggested by Greig.‘ He stated that his- 
tamine is released from the neighboring cells by the irritant, and produces 
dilation of the arterioles. Hudack’ has corroborated that this loca] augmenta- 
tion of the arterial blood supply is important for bone healing. In the present 
experiment the resulting sections demonstrated profuse vascularization in the 
growing tissue. This occurred in the control and experimental groups. 

If an irritant and its associated improved circulatory status are factors in 
the production of bone and cementum, then the trauma and the few fragments 
of old alveolar bone in the control areas must also contribute to the regeneration 
process. It would follow that the utilization of bone powder acted as an addi- 
tional stimulant, since healing was hastened in the experimental series. 

Another factor which must be considered is the observation’® that bone 
powder which has been denatured is insufficient to cause bone repair. This would 
indicate that constituents of the bone powder, in addition to the mineral com- 
position, are also essential for bone healing. The possibility of a direct biologie 
contribution by the bone powder may be ruled out, inasmuch as both thermo- 
labile biologie enzymes and living osteogenic and other cells were destroyed by 
the preparatory treatment of grinding and boiling. It is probable, therefore, 
from the foregoing, that the forees at work which brought about bone and 
cementum repair were the combined factors of increased local circulatory sup- 
ply, through an irritant, an excess supply of mineral salts and other ingredients 
in the bone powder. 

The idea that the calcium content of the bone powder was a significant in- 
gredient required by the repairing tissues to form bone and cementum is sup- 
ported by the work of Murray.’’ He reported a series of experiments in which 
a 25 mm. segment of long bone was removed and (a) fragmented and replaced, 
(b) fragmented, boiled, and replaced, (c) fragmented, decalcified, and replaced, 
(d) replaced with commercial tri-calcium-phosphate or other calcium sources, 
and (e) econtrol-gap left to heal. Regeneration and bony union were successful 
with the bone fragments fresh and boiled and with calcium salts (a, b, and d), 
but failed with decalcification and in the control (¢ and e). 

Murray’s experiments" also bear on the ‘‘foreign body irritant’’ hypothesis. 
Decaleified implants which were otherwise equal] to fresh implants as mechanical 
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irritants were not as effective in causing bony union. On the other hand, solid 
bony union was achieved by using an artificial source of calcium. Murray’: 
experiments appear to support the interpretation of direct utilization of ealciun.. 
However, in the present animal experiments, the bone powder becomes rarefie« 
and dissolved before significant deposition of bone occurs. What is needed is 
evidence that some of the calcium salts were retained locally, and not carried off 
in the cireulation. Murray" has indeed advanced this claim and cited the poten- 
tial affinity of fibrin in the clot for calcium as a means of retention. An obser- 
vation in the present series also supports the idea that some calcium was retained 
after the powder was dissolved. 

It will be recalled that the powder begins to be resorbed about the seventh 
day and is completed by about the fourteenth day. And it might be expected 
that the calcium has been carried off in the circulation by that time. In review- 
ing the slides of the experimental areas on the fourteenth postoperative day 
(Fig. 21), there is noted diffuse preossifie trabecular matrix formation covering 
a large cross section of the cavity. Most of the bone powder had been resorbed 
and disappeared from the field of operation some days previously, and this wide- 
spread deposition might not have been possible unless an excess of dissolved 
calcium had remained in situ. This finding was not observed in the 14-day con- 
trol specimen (Fig. 22) which had no preossifie trabecular matrix deposited in 
the area of operation. 

In this connection it is of interest to note the pattern of repair in the con- 
trol areas. Regeneration of bone also occurred later in those areas not treated 
with bone powder. If an excess of local calcium serves to hasten regeneration, 
what is the pattern of bone regeneration when the excess is not provided? The 
control sections showed that deposition started by a process of resorption from 
the injured ends of the old bone. Initial preossific trabecular matrix formation 
occurred first at these peripheral regions, and later sections showed the periphery 
to be most ealeified (Fig. 9). This seems to indicate that in the controls the 
calcium salts and other essentials were obtained by the resorption from the cut 
ends of the old bone. Maximow and Bloom’® have also noted ossification taking 
place by extension of the ends of fractured bone. These experiments suggest 
that the same process may be at wark in both experimental and control series. 
The steps may be described as follows: 


1. Development of good circulatory status through an irritant. 

2. Rarefaction and solution of bone powder, bone fragments, or ends of old 
bone release calcium and other ingredients. 

3. Released calcium retained by fibrin or other means. 

4. Bone forms first at the site where old bone is dissolved. 

5. Where extra calcium is provided, deposition extends rapidly over the 
entire area. 

6. Where extra calcium is not furnished, the growth may be delayed. 


Role of the Young Connective Tissue.—The interrelationship of fibro- 
blastic tissue and calcareous deposits has been cited in various studies on 
ectopic bone formation.*® ** ** This is also true in heteroplastic bone implanta- 
tion. Weinmann and Sicher®* found that new bone will form at the site of 
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cyanulation tissue if this tissue is adequately stimulated by the presence of cal- 
um salts. Similar association has been noted in the present laboratory studies. 
‘anulation tissue appeared by the third postoperative day, and a well- 
ganized, young connective tissue bed with large amounts of collagenous mate- 
il by the seventh and ninth days. At the same time, the bone particles seemed 
dissolve. These processes seem to precede the formation of the bone and 
mentum. It is also possible, as stated earlier, that at least part of the calcium 
derived from the bone powder was retained in situ, perhaps in combination with 
e fibrin. 





Fig. 21.—Days 14 experimental. Wide distribution of preossific trabecular matrix. O, 
Preossific trabecular matrix; B, old alveolar bone ends; D, denuded dentine. Compare con- 
trol, Fig. 22. 





Fig. 22.—Days 14 control. No preossific trabecular matrix has been deposited, only a 
connective tissue bed. D, Dentine; A, artefact space more frequently observed in control 
specimens, 
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In this granulation and young connective tissue, the cells are of low dif- 
ferentiation. Stimulated by the many factors in this medium and possibly th 
released calcium salts, osteoblasts and cementoblasts are differentiated. It seems 
likely that calcium is a factor since a focus of organization of fibroblasts began 
to take place on the eighth day, shortly after active resorption of the bone 
particles had started. As resorption continued, and increased release of the 
ealeium took place, cuboidal-shaped cells (osteoblasts) appeared and a distinet 
deposition of preossific trabecular matrix was noted in the vicinity of clumps of 
these cells. 


Fig. 23.—Days 63 experimental. Cementum formation on both surfaces of crack in dentine. 
Cc, Cementum; D, dentine. 


Further evidence that the connective tissue bed is essential for bone repair 
was noted by Hudack.’® He pointed out that when there was an interference in 
the timing of fracture healing, delayed union resulted. This could be overcome 
by traumatizing the delayed union site, which resulted in the formation of new 
granulation tissue, and generation of new bone followed. 

Besides apparently producing the collagenous fibers, the cells of the organ- 
ized young connective tissue may contribute to the formation of bone and 
cementum by way of enzymatic secretions. For it has been observed that phos- 
phatase was found ‘‘in various tissues’’** including dental tissues” and ‘‘prob- 
ably in every cell’’*® in the body. Murray pointed out in his tissue culture 
studies that phosphatase apparently intensified the process of caleium deposition. 
That liberation of phosphatase by fibroblasts enhances bone formation was also 
contended by Greig.’ 


Activity of Cells in Regeneration.—According to the classical theory of 
bone and cementum formation, osteoblastic and cementoblastie cells have the 
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specific function of laying down the matrix and the calcification of bone and 

mentum respectively. The activity of the cells in these experiments was ob- 
served to be as follows: ecuboidal-shaped cells began to appear among the spindle- 
siaped fibroblasts by about the eleventh and twelfth days and in increasing num- 
hers on and about the fourteenth day and in later specimens. Their appearance 
corresponded to those conventionally described as osteoblasts and cementoblasts, 
and they were present throughout the regions of cementum matrix and preossific 
trabeeular matrix deposition. This was noted at the time when the first deposi- 
tion of preossifie matrix took place in the experimental series. Furthermore, the 
earlier deposition of new bone in the experimental sections as compared with 
control areas of the same animal had its parallel by the earlier appearance of 
cuboidal cells in the experimental group. It was also observed that preossific 
trabecular matrix deposits in the new regions were paralleled by increased 
cuboidal cell concentration at the same sites. 

What is the origin of these cells? Some have claimed that these cells have 
wandered in from the old bone or are carried by the blood stream to the site of 
new bone formation. Others believe that these cells form the bone directly either 
by differentiation as suggested by Ham” or by the absorption of calcium and 
secretion of bone as postulated by Watt.** 

Several recent investigators have rejected these theories and prefer the 
interpretation that these apparently special cells are simply differentiated fibro- 
blasts. Leriche and Policard’ were perhaps the first to suggest that the fibroblast 
contributes to the formation of bone. Murray and Murray*®’ reported tissue 
culture experiments of rat plasma and embryonie extract in which calcium was 
deposited ‘‘in the exact pattern of new-forming bone’’ by pH changes in rat 
tissue cultures with dissolved calcium. The deposit occurred both in the presence 
and absence of living cells in the hanging drop. Greig,’* in a review of the 
literature, also rejected the need for special osteoblastic cells other than fibro- 
’ blasts. 

The present investigation seems to bear out the probability that the eemento- 
blasts and osteoblasts are one and the same cell, and that they are differentiated 
fibroblasts with the function of forming either cementum or bone. These cells 
look alike; as they appear under the microscope they have an identical morpho- 
logie character. They are all euboidal-shaped and cannot be distinguished one 
from the other. The name cementoblast was applied to cells when they were 
functioning near the denuded dentine and forming cementum matrix; they were 
termed osteoblasts when they were at a distance from the cementum matrix and 
were depositing preossifie trabecular matrix. An additional observation should 
be noted. When the denuded dentine was being covered with cementum matrix, 
this tissue appeared identical to the preossifie trabecular matrix being laid down 
elsewhere. 

Although these cells do not seem to be specific in their function, neverthe- 
less, it should be emphasized that the presence of these cells (osteoblasts and 
cementoblasts) was essential for the deposition of bone and cementum. For it 
should be noted that in the control specimens of the fourteenth day (Fig. 7) 
there was no cementum matrix or preossific trabecular matrix and likewise 
there was an absence of the cuboidal-shaped cells (cementoblasts and osteoblasts). 
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In other instances, these cells were present at some distance from the denuded 
dentine, and preossific trabecular matrix was being laid down, while no cemen- 
tum matrix was being deposited on the dentinal surface in the same specimen, 
and there were no cuboidal-shaped cells at this denuded area. 

It may be concluded from the foregoing observations that the processes in- 
volved in bone and cementum repair can be described without postulating spe- 
cifie cementoblastic or osteoblastic functions to specialized cells, yet the presence 
of these cells was paramount in the formation of these tissues. It can be con- 
sidered, therefore, that these osteoblastic and cementoblastie cells were differen- 
tiated fibroblasts, and that they contributed enzymatie or other substances which 
facilitated deposition. 

In addition to these findings, several observations on cementum regeneration 
should be considered. Thomas*® noted new cementum growth completely sur- 
rounding and attached to root fragments left behind after attempted extractions. 
Kronfeld*! reported cases of fractured roots of teeth in which the fractured ends 
were covered with new cementum. In a number of specimens in the present 
experimental series, cracks had been inadvertently induced in the root dentine. 
As in Kronfeld’s cases, both surfaces of the cracks were covered with cementum 
(Fig. 23). The production of new cementum in these instances was probably 
induced by the identical sequence of events already noted for the healing of bone 
and cementum. 

Summary 


1. A bone powder preparation is described which is effective in accelerating 
the healing process in certain experimental and clinical lesions of the alveolar 
bone and cementum. 

2. An experimental series showing the stages of regeneration of bone and 
cementum in simulated lesions, with and without the use of boiled cow-bone 
powder, was prepared in serial steps in dogs covering the entire cycle of repair. 

3. Bone powder implants were clinically effective in stimulating regenera- 
tion of bone in cysts and rarefied areas at apices of teeth (chronic alveolar 
abscesses or granulomas). Bilateral cases, in which one side was treated con- 
ventionally and the other with bone powder, showed consistently a hastening of 
the repair process in the sides where the implanted bone powder was utilized. 

4. The factors which contribute to the repair of bone and cementum injuries 
may account for the healing singly or more probably in conjunction with the 
others. The sequence appears to be: 

Increased blood supply; rarefaction of nonviable bone particles; retention 
locally of calcium salts or other ingredients in the bone powder in connective tissue 

bed by means of fibrin; cellular function through enzymatic or other activity, 

which result in deposition of calcium at site of rarefied bone. 

5. Where extra calcium is provided, deposition extends more rapidly over 
the entire area. Where excess calcium is not available, bone growth is delayed. 
The delay in animals extended up to thirty-five days, and that of the human sub- 
jects up to six months. 

6. Processes involved in repair of bone and cementum can be described 
without the necessity of postulating specific osteoblastic or cementoblastie func- 
tions as specialized cells. 
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Professional News Items 


Sixth Annual Seminar for the Study and Practice of Dental Medicine 


Plans are now under way for the Sixth Annual Seminar for the Study and Practice of 
Dental Medicine to be held Oct. 23-28, 1949, at the Desert Inn, Palm Springs, according to 
Dr. Hermann Becks, Seminar President. 

Established six years ago under the direction of Dr. Becks, the Seminar is projected 
toward bringing together the medical profession for comparison and study of the latest 
findings of medical, dental, and biological research men in their various activities, and is 
ultimately aimed at the prevention of disease. 

Topics under discussion will include the implications of atomic energy in medicine 
and dentistry; recent developments in the metabolism of bones and teeth; physical growth 
and its relationship to teeth; various aspects of antibiotics and respiratory diseases; gingiva, 
and classification, systemic aspects, and histopathology of paradental diseases; the clinical 
diagnosis of dermatological lesions of the face and oral cavity; epidemiologic studies of 
dental caries with special emphasis on fluoride relationship to the problem; and a lively dis- 
cussion on personality traits. 

Seven outstanding men of dental medicine and related fields will present these discus- 
sions. They are: Arthur ©. Curtis, M.D., Professor and Director of the Department of 
Dermatology and Syphilology at the University of Michigan; Wilton Marion Krogman, Ph.B., 
M.A., Ph.D., Professor of Physical Anthropology, University of Pennsylvania; Seymour M. 
Farber, M.D., Assistant Clinical Professor of Medicine, University of California Medical 
School; Balint Orban, M.D., D.D.S., Professor at the University of Illinois; D. Harold Copp, 
M.D., who is collaborating with the Division of Dental Medicine at the University of Cal- 
ifornia; Francis A. Arnold, Jr., B.S., D.D.S., Senior Dental Surgeon, U.S.P.H.S.; and Paul 
Popenoe, Se.D., Director of the American Institute of Family Relations in Los Angeles. 

Detailed information concerning attendance at the Seminar may be obtained from 
Marion G. Lewis, Executive Secretary, 1618 Ninth Avenue, San Francisco 22, California. 


American Academy of Dental Medicine 


The American Academy of Dental Medicine will hold its annual meeting on Saturday 
and Sunday, June 4 and 5, 1949, at the Statler Hotel in New York, N. Y. There will be a 
symposium on psychosomatics and round-table discussions on this subject and others by 
eminent dentists and physicians. For additional information, program, and reservations, 
address: 


Dr. William M. Greenhut, National Secretary, 


124 East 84th Street, 
New York 28, N. Y. 
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Moorehead Honored by University of Illinois College of Dentistry 


The Frederick B. Moorehead Library in Oral and Maxillofacial Surgery has been opened 
ially at the University of Illinois College of Dentistry. 

Dr. Edward J. Ryan of Evanston, Alumni Chairman of the Moorehead Memorial fund, 
ently presented the key of the library to Dr. A. C. Ivy, Vice-President of the University 
Illinois in charge of the Chicago Professional Colleges. 


The Frederick B. Moorehead Library in Oral and Maxillofacial Surgery has been opened 
at the University of Illinois College of Dentistry. Dr. Edward J. Ryan (third from left), 
\lumni Chairman, is shown here presenting the key of the library to Dr. A. C. Ivy, Vice- 
President of the University of Illinois in charge of the Chicago Professional Colleges. Dr. 
Allan G. Brodie (far left), Dean of the College of Dentistry, and Dr. Kermit F. Knudtzon 
(far right) Past President of the Dental Alumni Association of the University of Illinois, also 
participated in the ceremony. 

The library is designed to become one of the leading oral and maxillofacial surgery 
libraries in the country and will fill a definite need for library facilities for graduate and 
undergraduate students. It contains books, manuals, and: current periodicals in the field of 
oral and maxillofacial surgery and related subjects. 

Books available in the library include five on oral surgery which were written one 
hundred years ago. Autographed books have been contributed by Dr. Ryan, Dr. John B. 
Erich of the Mayo Clinic, and Lieutenant Colonel Joseph L. Bernier of the Army Institute of 
Pathology. 

Dr. Moorehead’s widow, Mrs. Marjorie M. Hodgkinson, has contributed the original 
manuscript of a textbook on oral surgery which he was writing at the time of his death. 
She also has contributed prints of many of the articles which he wrote, a portrait of Dr. 
Moorehead, and etchings of two cathedrals which hung in his library. 

Dr. Moorehead, one of the foremost dental educators, served as the first dean of the 
University of Illinois College of Dentistry. He was responsible for organizing the school 
known as the College of Dentistry at the University of Illinois into a regular and integral 
part of the university in 1913. 

Dr. Frederick B. Noyes assumed the deanship of the College of Dentistry in 1926, but 
Dr. Moorehead remained as professor and head of the department of oral surgery until his 
death in 1944. During his years as dean, Dr. Moorehead was instrumental in raising the 
standards of admission in dental schools throughout the nation. 
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Academy of Cleft Palate Prosthesis 


The Seventh Annual Meeting of the Academy of Cleft Palate Prosthesis will be held 


on March 21 and 22, 1949, at the College of Dentistry, Ohio State University, Columbus, Ohio. 


Western Pennsylvania Society of Oral Surgeons 


Nineteen district oral surgeons met Dee. 2, 1948, and organized the Western Penn- 


sylvania Society of Oral Surgeons. 
A constitution was adopted and the following officers were elected: 


President, H. Kingsley Elder 
Vice-President, Reed P. Rose 
Secretary-Treasurer, Donald E, Wagner 














Editorial 


The American Board of Oral Pathology 


N JUNE 7, 1946, the American Academy of Oral Pathology became the 
official organization representing specialists in oral pathology and having 

as its objective the interchange of ideas and dissemination of knowledge among 
those engaged in teaching, practice, and research in that field. It marked the 
culmination of a singular effort in the dental profession to solidify a special 
group whose primary objectives did not center entirely around the care of the 
patient. It must not be inferred, however, that the oral pathologist, like the 
general pathologist, has little or no association with the patient. On the con- 
trary, the oral pathologist acts in a consultative capacity at many of our larger 
hospitals when there is a difficult oral diagnosis to be made. The general pa- 
thologist does not as often find it necessary to supplement his service to the gen- 
eral practitioner by firsthand observation of the patient. 

It has long been recognized in the scientifie world that those engaged in a 
special field coneerned primarily with tissue and organ changes in disease form 
an important auxiliary group for the clinician. The contribution of pathologists 
differs from that of the specialists in the basic sciences, such as bacteriology, 
biochemistry, and histology. It is their function to provide a rationale for the 
diagnosis of disease microscopically, grossly, and clinically, and in order to do so 
they must have a working knowledge not of only one but of several basic sciences 
and be able to apply it to clinical problems. It is inevitable that men so equipped 
would form an organization for the purpose of setting standards of training and 
performance so that their particular field of medical science would obtain recog- 
nition. 

The specialty of oral pathology has made great strides since the time when 
a knowledge of the gross and microscopic changes in dental caries and perio- 
dontal disease was sufficient equipment for a teacher and worker in this field. 
Such knowledge was usually acquired by men whose chief interest was operative 
dentistry, and who then acted in the role of oral pathologist. Little thought was 
given to the important tissue changes occurring in the ora] regions, which often 
reflect serious systemic disease or represent malignant transformation. These 
problems were left to the general medical practitioner, who for many years had 
no one to turn to for expert advice. He is the one who is most happy to see 
specialists in the field of dentistry assume the responsibility of diagnosing oral 
diseases and lesions. 

The oral pathologist is often called upon to deal with diseases occurring in 
the dental regions which have a real and exacting mortality rate. Caries and 
periodontal disease constitute problems to which dentistry has contributed much 
research, but their direct mortality rate is limited and, for the most part, negli- 
gible, and their morbidity rate is of little consequence. It is not intended that 
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the oral pathologist should slight these two prevalent diseases. Indeed, they are 
so important as to require the special activities of highly trained men in such fields 
as bacteriology and biochemistry. Rather, the oral pathologist has brought new 
meaning to oral pathology by attempting to understand and evaluate the more 
serious manifestations which for many years were considered outside of the 
realm of the dental profession. In so doing he is filling a gap which has long 
existed between medicine and dentistry. It is understandable then that the 
American Academy of Oral Pathology would prosper and receive the good wishes 
and active support of general pathologists, who were pleased to see dentistry 
become of age in this special field. 

The formation of the American Board of Oral Pathology, sponsored by the 
American Academy of Oral Pathology, was a natural sequence in the develop- 
ment of this specialty. The professional demand for certification and the need 
for teachers and consultants in oral pathology are well recognized. The numer- 
ous requests that have been received for information regarding certification in 
this specialty prove unquestionably the need for such a certifying board. The 
American Board of Oral Pathology has been incorporated in the District of 
Columbia and has the following Board of Directors: 


Dr. Lester R. Cahn, Dr. Henry M. Goldman, 
Columbia University, Beth Israel Hospital. 


President. 
Dr. Kurt H. Thoma, 


Dr. Hamilton B. G. Robinson, Harvard University. 
Ohio State University, 


Vice-President. Dr. Donald A. Kerr, 


: , University of Michigan. 
Lieutenant Colonel J. L. Bernier, DC, 
Army Institute of Pathology, Dr. Paul E. Boyle, 
Secretary-Treasurer. University of Pennsylvania. 


These men, who form the nucleus of the Board and act as its Board of 
Directors, are the governing body until the initial examination is held and the 
first meeting of the Board of Directors is convened. This Board has been organ- 
ized in accordance with the criteria established by the Council on Dental Edu- 
eation of the American Dental Association and has requested the official approval 
of that body. 

Of great significance is the fact that the American Board of Pathology has 
formally requested that the American Board of Oral Pathology affiliate with it 
in the field of general pathology. This action by a major medical board indicates 
that oral pathology has been recognized as a specialty in medicine as well as in 
dentistry, and may be taken as a true estimate of the need and worth of the 
efforts put forth by the founding group in organizing the American Board of 
Oral Pathology. 

In its initial analysis of the problem of certification, the Council on Dental 
Education of the American Dental Association recognized the need for five 
specialties in dentistry. These were: periodontia, pediadontia, orthodontia, oral 
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surgery, and prosthodontia. All of these specialties deal primarily with treat- 
ment, and some are limited to the treatment of a specific type of disease. The 
specialty of oral pathology, on the other hand, encompasses a number of the basic 
sciences, and is therefore integrated with the clinical specialties. This is reflected 
by the fact that most of the specialty boards in the five groups place great 
emphasis on oral pathology in the examination of their candidates. With the 
recognition of oral pathology as a special field, it should be possible for the 
Board of Oral Pathology to work hand in hand with the other specialty boards 
in providing adequate means of examining these candidates through the utiliza- 
tion, as associate members of these boards, of certified oral pathologists. This 
situation may become a reality with respect to the American Board of Oral 
Surgery, which now tends to recognize that an ora] pathologist should examine 
the applicant if his knowledge of this specialty is to be truly evaluated. 


J. L. B. 





Pharmacology and Therapeutics 


BARBITURATES 
Murray R. Winston, M.D.,* Boston, Mass. 


Chemistry 


SERIES of articles will be presented dealing with the chemistry, physi- 
ology, and reactions of the various drugs in relation to psychic radiation, 
sleep, deep hypnosis, and anesthesia. 

Barbiturates are derived from the nonhypnotic barbituric acid, a conden- 
sation of urea and malonie acid. They are white powders. The free acids are 
soluble in organie solvents, and insoluble in water. They dissolve in bases to 
give salts which are less soluble in organie solvents and more soluble in water. 
The solutions are unstable, and hydrolyze on standing, boiling, or with acids or 
alkalies. Solutions for intravenous use are prepared from the drug in sealed, 
sterile ampules. 


Detoxification or elimination: Shorter-acting members (Amytal) are de- 
stroyed in the body, probably in the liver. Intermediate-acting members (Dial) 
are partly destroyed in the body and partly excreted unchanged. Longer-acting 
members (barbital) are eliminated for the most part in the urine unchanged. 

In people with kidney pathology the action of the long-acting drugs is pro- 
longed due to poor elimination. Liver pathology prolongs the action of the 
short-acting drugs. 


Absorption: They are rapidly absorbed from the small intestine by the oral 
route. 


Effects: Psychic sedation, sleep, deep hypnosis, and anesthesia. The results 
vary with the drug, dose, mode of administration, rate of absorption, and de- 
struction or elimination and susceptibility of the subject. 


Methods of administration: Oral for hypnosis lasting four to eight hours 
or more; subcutaneous in the form of sodium salts for rapid absorption for 
sedation. It may be used in combination with analgesics such as Pyramidon 
antipyrine, acetylsalicylic acid, or codeine. 


Therapeutic Uses: 


. Hypnosis, 

. Sedation. 

. Potentiation of analgesics. 

. Anticonvulsant. 

. Prophylaxis against local anesthetics. 


3 nae of Anesthesiology, Boston State Hospital; Consultant in Anesthesiology, Brooks 
ospital. 
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BARBITURATES 


General reactions: 





Cortex—depressed ; psychie sedation. 
Respiration—depressed. 
Lungs—pulmonary edema with overdosage or prolonged anesthesia. 

Liver—damaged organ prolongs hypnosis with short-acting, but not with 
long acting members. 

Kidney—oliguria followed by polyuria; urinary output returns to normal 
within six to twenty-four hours. 

Museles—inhibits convulsions, 

Larynx—sneezing, coughing, and spasms in light anesthesia. 

Uterus—drug passes through placenta to fetus; fetal arterial oxygen con- 
unchanged. 













Treatment of intoxication: 


1. Provide airway. 
2. Gastric lavage with alkaline solution. 
3. Intravenous fluid ; external heat. 
4. Antidotal drugs. Picrotoxin or Metrazo] intravenously slowly, until 
respiration increases and reflexes return. 
5. Oxygen and frequent change of position. 



















NAME FATE ACTION 








Barbital, U.S.P. Mostly unchanged ; eliminated Long-acting 
five to seven days in urine 

Phenobarbital, U.S.P. Unchanged ; recovered in urine Long-acting 

Ipral, N.N.R. Partly destroyed ; partly in urine Moderate-acting 

Neonal, N.N.R. Partly destroyed ; partly in urine Moderate-acting 

Dial, N.N.R. Mostly destroyed Moderate-acting 

Alurate, N.N.R. Mostly destroyed ; small part in Moderate-acting 
urine 

Amytal, N.N.R. Destroyed Short-acting 

Nembutal, U.S.P. Destroyed Short-acting 





Seconal, N.N.R. Destroyed Short-aecting 





Anesthesiology 


SELECTION OF AN ANESTHETIC FOR DENTAL SURGERY UPON THE 
PATIENT WITH CARDIAC DISEASE 


H. L. Harana, D.D.S., F.1.C.A., New Or.Eans, La. 


HE anesthetist is often called upon to administer an anesthetic for oral 

surgery to a patient who has evidence of cardiovascular damage. The pur- 
pose here is to present an analysis of the safest anesthetic agents and their ad- 
ministration to patients with cardiac disease who demand anesthetics for oral 
surgical procedures lasting over one hour. 

This study is based upon the choice of anesthetics to meet the demands of 
over one hundred patients presenting with various changes in their electrocardio- 
grams. Three things are important in such a choice: the cardiologist’s evalua- 
tion of the patient; the surgeon’s analysis of the amount of surgery required ; 
and the anesthetist’s selection of an anesthetic agent. A discussion of these 
three considerations follows. 

The abnormal heart shows a greater tendency toward arrhythmia than the 
normal heart, both in induction and surgical stages. Therefore, the selection 
of anesthetic agents for these abnormal hearts is made by a process of elimina- 
tion as to the cardiac toxicity. 

Lorhan and Mosser,' in a study of three hundred fifteen patients with 
cardiae disease subjected to three hundred eighty-nine operations, by comparison 
of preoperative and postoperative electrocardiograms, showed identical patterns 
in only 4 per cent, similar patterns in 74 per cent, and different tracings in 
22 per cent. In a comparison of the different anesthetics the tendency to sinus 
arrhythmia was in a decreasing proportion in the following order: chloroform 
in all cases, ether in 90 per cent, cyclopropane in 82 per cent, nitrous oxide in 
80 per cent, ethylene in 72 per cent, and procaine in only 54 per cent. 

These findings show the changes in the electrocardiograms when using the 
same agents from which the anesthetist must choose for the administration of 
anestheties for the normal heart in oral surgery. Therefore, with this in mind, 
the selection of an agent for the already damaged heart should include a com- 
plete evaluation of the patient and selection of the least toxic agent for that 
particular ease. 

The heart diseases analyzed in this study included patients suffering from 
hypertension, through the cardiovascular defects, abnormalities, and disorders, 
to hypotension. An attempt to give histories of each of the many types of 
eardiae dysfunctions would be impractical. The cardiologist makes the dif- 
ferential diagnosis and includes an estimated amount of cardiac reserve, In 


Presented at the Twenty-third Annual Congress of Anesthetists held in Montreal, Canada, 
Oct. 18-21, 1948. 


412 








SELECTION OF ANESTHETIC FOR DENTAL SURGERY IN CARDIAC DISEASE 413 





















this report the damaged heart will be considered as a unit and the selection of 
anesthetic agents made under this consideration, allowing for variances in each 
individual ease. 

In a study of patients with cardiac disease, Kurtz and his associates? noted 
the types of arrhythmia occurring during one hundred surgical operations. 
The arrhythmias noted were: auricular fibrillation, complete heart block, ven- 
tricular rhythm, multiple focus, ventricular tachyeardia, nodal extrasystoles, 
extrasystoliec rhythm, auricular extrasystoles, nodal rhythm, ventricular extra- 
systoles, auricular rhythm, and sinus arrhythmia. 

It is assumed that the anesthetist is aware of the sensitivity of the damaged 
heart to the available anesthetic agents: ether, cyclopropane, ethylene, nitrous 
oxide, procaine, and their effects upon the heart. Therefore, the first important’ 
step in anesthetizing the patient with cardiac disease is the handling of the pa- 
tient. This first step begins with the cardiologist. “ 











Preparation of the Patient by the Cardiologist 

The patient must have the benefit of a complete survey of heart, circulatory, 
respiratory, and urological systems, with blood analysis and liver function test. 
The cardiologist or internist must assay his findings against the patient’s cardio- 
vascular reserve to determine if normal function can be maintained under a local 
or general anesthetic. 

The cardiovascular reserve should be prepared by treatment or medication. 
If, due to severe tissue damage or extreme old age, this cannot be done, an 
evaluation should be made of the amount of reserve present. 








Surgeon’s Evaluation of the Patient 

The surgeon must make a thorough analysis of the planned surgical pro- 
cedure. He should determine the length of time the operation will require, and 
the amount of blood loss estimated. 


Preparation of the Patient for Surgery.—Patients with cardiac damage 
are usually aware of their condition. Experience has shown that if the surgeon- 
patient relationship is prepared properly, the patient has confidence in the 
surgeon and the procedure, and the psychic factor is reduced. Psychic trauma 
ean bring about a shock state due to the bombardment of the neurovascular 
apparatus with impulses. Patients with elevated thyroid activity produce 
thyroxin in sufficient quantities to sensitize the cardiac muscles to anesthetic 
agents. The cardiae patient deserves first consideration in the prevention of 
psychie shock. That brings us to the importance of hospitalization and sedation. 



















Hospitalization.—All patients suffering with cardiovascular disease should 
be hospitalized the night or several nights previous to surgery. This hvus- 
pitalization is for sedation and preparation of the patient to prevent excitement 
or apprehension. 


Premedication.—_ With the internist’s permission, premedication should 
consist of barbiturates in sufficient quantities to prevent extra thyroid ac- 
tivity and ephedrine stimulation of the sensitive cardiac muscles. Usually 
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two or three grains of Nembutal the night before and at 6:00 a.m. on the day 
of surgery, along with Dilaudid grains 1/64 and atropine grains 1/50, will be 
sufficient for preoperative medication. 


Anesthetist’s Selection of Anesthetic Agent 
Finally, after consideration of the findings of the cardiologist and the 
surgeon, the anesthetist must determine the type of anesthetic agent to be used 
for the patient with cardiac disease. A decision must be reached as to the length 
of time it may safely be administered and whether it should be general or local. 


General Anesthetic.—If a general anesthetic is desired, Pentothal Sodium 
with or without intubation and given with sufficient oxygen is the agent of 
choice for the patient with cardiac disease. The procedure for the administration 
of Pentothal Sodium for oral surgery has been described in detail in a previous 
study.** In Robbins and James” report on cyclopropane and in Widenhorn, 
Volini, and McLaughlin’s® report on intravenous anesthetics, it was conclusively 
shown on the electrocardiograms that the cardiac irregularities which developed 
during anesthesia, with their respective agents, were due to anoxia, Pentothal 
Sodium in concentrations of 1 per cent or less with sufficient oxygen is the 
general anesthetic of choice for the cardiac patient. 


Local Anesthesia.— When the cardiologist’s report eliminates the use of 
a general anesthetic because of extreme cardiac damage or old age, the use of 
procaine is employed by nerve block anesthesia. The same care of the patient 


must be carried out, paying particular attention to preparation for surgery, 
sedation, and selection of local anesthetic and vasopressor. 

With the synthesization of procaine hydrochloride by Einhorn in 1905, 
it was believed that the ideal local anesthetic agent was found, as it was one- 
seventh as toxic as cocaine. However, due to its solubility in the tissues, pro- 
caine is readily absorbed and is rapidly carried away. This physiologic property 
demanded the use of an agent acting in synergism to produce prolonged anes- 
thesia. It was unfortunate that Adrenalin was chosen for this task, for it un- 
justly added criticism to procaine. It has been proved many times since Widen- 
horn and his associates’ experimented with Novocaine and the electrocardio- 
gram, that Novocaine does not produce changes in the electrocardiogram. The 
selection of 2 per cent Novocaine and 0.5 per cent Pontocaine is desirable for 
nerve block anesthesia in dental surgery. 

The increasing demand for intravenous Novocaine in the present anesthetic 
armamentarium has given us such valuable statistics as ‘‘the procaine unit’’ 
(4 mg. procaine/kilogram body weight in twenty minutes) as described by 
Graubard and co-workers.* Barbour and Tovell® reported in their experiences 
with intravenous procaine repeated beneficial effects upon cardiac action which 
resulted from small doses of Novocaine and which produced a normal rate and 
regular rhythm. 

The present lack of knowledge of vasopressors by the cardiologist and the 
internist is evident by their persistent demands that Novocaine be given without 
Adrenalin. Many years ago symptoms such as palpitation, tremor, nausea, 
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ieadache and collapse presented by patients during and following injections 
of Novoeaine were due to the Adrenalin and not the Novocaine. The present- 
lay use of less toxie vasopressors has eliminated those unpleasant side effects. 
[lowever, in a few instances, unfortunately, patients have weak spells and faint 
n the dental chair. Immediately the patient is thought to be sensitive either 
) Novoeaine or Adrenalin. However, when these cases are referred for general 
nesthesia, with a diagnosis of ‘‘heart trouble,’’ a history usually reveals that 
he syneope was due to inaceurate nerve block with resultant pain upon 
manipulation of tissues. 


Pharmacology of Vasopressors.—The available vasopressor agents currently 
employed for spinal and local anestetics are the related amines: Adrenalin, 
ephedrine, Neo-Synephrine, Propadrine, epinephrine, Methedrine, and Cobefrin. 
Their molecular structures are similar and so are their physiologic actions, many 
of which produce side effects which are undesirable. 
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The never-ending search for a vasopressor devoid of side effects, for use 
with Novoecaine, brought many new drugs into the experimental and clinical 
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investigational stages. In their report on the study of Cobefrin, Miller and 
Stuart’? proved that this drug fulfilled many of the requirements for the ideal 
vasopressor. Cobefrin has risen to meet the present dental anesthetic demands. 
However, for those patients who suffer cardiovascular damages, there is a still 
safer vasopressor which may be employed. 


A New Vasopressor.—The introduction of a new vasopressor drug with 
a structural formula differing radically both in structure and action has been 
employed with much success since Jackson described the pharmacologic action 
of 2-methyl-amino-heptane (Oenethyl)* as a vasopressor agent.” 
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This drug has opened a new field in nerve block anesthesia for the use of 
Novocaine for the patient with cardiac disease. Oenethyl has been employed 
successfully in combating hypotension in spinal and general anesthesia in the 
cardiac and aged patients. It does this without the side effects which usually 
accompany the present vasopressors. It has been administered intravenously 
under general anesthesia to patients with known electrocardiographie changes. 
There was no change in heart rhythm or no side effects. 


Summary 


Dental surgery patients who have a cardiae disturbance sometimes present 
a problem to the anesthetist. This study attempted to show how that problem 
may be solved. It has been conclusively shown that a safe anesthetic agent, 
both general and local, can be selected for the patient with cardiac disease who 
must receive dental surgery. 

Before the anesthetist chooses an anesthetic agent he should receive reports 
from the cardiologist, the internist, and the surgeon. These reports should 
include a complete survey of the heart, cireulatory, respiratory, and urological 
systems, with blood analysis and liver function test. The surgeon should deter- 
mine the extent of the surgical procedure and give an estimate of the time and 
amount of blood loss. 

With this report before him, the anesthetist is able to determine the type 
of anesthetic agent he may safely use. This study points out a combination of 
drugs which has been employed and has proved very satisfactory in dental 
surgery upon patients with cardiac disturbances. 

It is coneluded here that as a general anesthetic, Pentothal Sodium in con- 
centrations of 1 per cent or less with sufficient oxygen is the general anesthetic 
of choice for the patient with cardiac disease. 


*The Oenethyl used for these studies was supplied by the Bilhuber-Knoll Corporation of 
Orange, New Jersey. 
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The availability of Oenethyl as a new vasopressor drug, used with Novo- 
caine and Pontocaine, allows prolonged and profound nerve block anesthesia 
without the undesired side effects. Therefore, it is the answer for a local anes- 

etic for dental surgery in the patient with cardiac disease. 
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Oral Roentgenology 


SIGNIFICANCE OF MOVEMENT DURING INTRAORAL 
ROENTGEN EXPOSURE 


MatrHew Lozirr, B.S., D.D.S.,* New York, N. Y. 


HOUGH a certain degree of movement during a roentgenographic exposure 

has been generally accepted as practically inevitable, maximum controllable 
immobility of the patient’s trunk, head, hand supporting the film packet, the film 
packet itself, and the head of the x-ray apparatus is absolutely essential for pro- 
duction of unblurred diagnostic roentgenographs. When any perceptible move- 
ment, however slight and regardless of its source, occurs during the act of ex- 
posure, numerous registrations of the object at different angles will be recorded 
on the film emulsion, resulting in a hazy and otherwise unsatisfactory roentgeno- 
graphie image. 

In order either to overcome completely or at least minimize all vibration and 
movement during the time of exposure, particularly when dealing with adult 
patients, the following measures, found entirely satisfactory in my own practice, 
are submitted herewith : 


1. Since it has been conclusively proved that erect posture is at all times the 
very best position for intraoral roentgenography, except in the occlusal tech- 
nique, the back of the chair should always be positioned vertical and on a level 
with the patient’s shoulder blades. 

2. The patient should be seated erect with his head and back resting com- 
fortably against the corresponding parts of the standard type dental chair. 

3. The patient’s feet must never be crossed. They should be drawn back 
and rest flatly upon the footrest. To minimize all possible tension, the knees 
should best be kept only slightly apart, and the patient’s handbag, eyeglasses, 
or any other article should not be allowed to remain on her lap during the 
examination. 

4. To avoid prolonged retention of the film packet and thereby minimize 
all avoidable movement during the exposure, the following preliminary measures 
should be taken into consideration before the packet is positioned in the mouth: 


a. Turning on the current connecting the x-ray apparatus with the 
street current, as well as the current in the k-ray apparatus itself. 

b. Establishing correct milliamperage, since it usually fluctuates 
and is therefore unknown before the exposure. 

e. Setting the exposure timer according to the need of the case at 
hand. 


*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital; 
Former Attending Oral Surgeon, Bellevue Hospital. 
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d. Positioning the chair headrest most suitable for proper align- 
ment of the tooth to be examined. (It should be particularly noted that 
in examination of any erupted upper or lower molar, a more accurate 
roentgenographiec image will be obtained when the buccal cusps of that 
particular tooth are aligned parallel with the plane of the floor. Ap- 
propriate alignment of the patient’s head may therefore be necessary 
before each individual exposure. (Figs. 1 and 2.) 

e. Establishing correct or height level of the chair seat in its rela- 
tion to the plane of the floor. Proper chair seat level will enable the 
operator to see clearly the area to be examined. 





Fig. 1.—In examination of an upper or lower molar, a decidedly more accurate roent- 
genographic image will be obtained when the buccal half of its occlusal surface is alinged 
parallel with the plane of the floor. To obtain such alignment, the patient’s head is tilted back- 
ward or forward according to the case at hand. To facilitate the tilting, the chair headrest 
should first be properly set up. The illustration indicates that in order to align properly the 
buceal half of the occlusal surface of the third molar, the tooth to be examined, the patient's 
head had to be tilted upward. Incidentally, it will also be noted that with this position of the 
patient’s head the buccal cusps of the adjoining second and first molars are not aligned 
parallel with the plane of the floor, thus indicating the need for individual alignments. 
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Fig. 2.—This illustration indicates that in order to align properly the buccal half of the 
occlusal surface of the first molar, the tooth to be examined, the patient’s head had to 
tilted very slightly downward. It can also be noted that with this alignment of the patient’s 
head, the buccal cusps of the adjoining second and third molars are not aligned parallel with 
the plane of the floor, thus indicating the need for individual alignments. 
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f. Establishing correct (distance) relation between the point of the 
cone of the x-ray head and the appropriate area on the patient’s face. 
This measure is particularly essential when the employed x-ray ap- 
paratus is of the stationary type and its extension arms are of limited 
length. Appropriate rotation of the chair will establish the proper 
necessary distance. (Figs. 3 and 4.) 
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Fig. 3.—When operating with a stationary x-ray unit, it is essential to set the chair in a 
eet Ww hich would permit bringing the x-ray cone in correct and close relation to the area 
to be examined. In this particular instance the illustration indicates that improper chair 
direction does not permit the cone to contact the area of examination, the upper left molars. 


Fig. 4.—This illustration indicates that when the chair is set in a proper direction (it 
was turned here more to the right), the x-ray cone can be readily placed in contact with the 
area to be examined. : 


g. Establishing appropriate verticohorizontal angulation. (The 
verticohorizontal angulation, obtained by positioning the cone of the 
x-ray head in an upward, horizontal, or downward plane, and employed 
for registration of the length of the area to be examined, is not to be 
confused with the other two types of angulation employed in intraoral 
roentgenography, transverse and mesiodistal. Incidentally, though the 
verticohorizontal angulation can be predetermined by means of the uni- 
versally recognized angulation table, and readily established with the 
aid of seale A calibration found on the modern x-ray apparatus, it 
should be borne in mind that correct verticohorizontal angulation also 
depends upon the character of the patient’s palatal vault, as well as the 
alignment of the tooth to be examined. ) 
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h. Providing adequate illumination of the’ area to be examined, 
preferably with the aid of a small electric mouth lamp (with or without 
a mirror attached to it) or a pen-type searchlight (with or without a 
small hemostat attached to it), held up either by the assistant or, if the 
assistant is not available, by the patient’s free hand. (Satisfactory 
roentgenographie results depend a good deal upon seeing clearly the 
area to be examined. This is best accomplished by standing in front 
of the patient and facing the adequately illuminated area.) (Figs. 5 
and 6.) 








cetera AL 
Aa sof f THasolf 


Fig. 5. Fig. 6. 


~S 


Fig. 5.—In the practice of intraoral roentgenography, adequate illumination of the area 
to be examined is of paramount importance. It has been found that the Burton surgeon's 
contra-angie light, with or without a mirror attached to its stem, is ideal for such illumination. 


Fig. 6.—Good illumination of the area to be examined can be obtained, whenever the 
3urton or some similar light is unavailable, with the aid of a pocket-size flashlight, with 
or without a small hemostat taped to it. 


i. Having within reach a tissue wipe, a small hemostat (for any 
needed realignment of the film packet after it has been positioned in 
the mouth), a thin glass cocktail rod (for reflection of the patient’s lip 
during the alignment for transverse angulation), and a retractor, pref- 
erably in the shape of a small surgical groove director (for retraction 
of the cheek and adequate exposure of the occlusal surface of any upper 
molar to be examined). (Figs. 7 and 8.) 

j. Asking the male patient to open his collar button to facilitate 
easier breathing. 
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k. Preparing the patient’s film-supporting finger. (The prepara- 
tion consists of freeing the patient’s hand of any object, extending the 
finger and wiping it with a moistened towel or tissue [unless the pa- 
tient’s hands were washed just before the examination], and position- 
ing the remaining fingers of the hand in a suitable manner: bringing 
them together when examining the lower teeth and extending them 
when examining the upper teeth.) 
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Fig. 7. 














Fig. 8. 


Figs. 7 and 8.—Since clear vision of the occlusal surfaces of upper molars (so essential 
in alignment for transyerse angulation) is hardly possible through means of retraction, as it 
is being employed in all other parts of the mouth, the instrument known in surgery as a “groove 
director” will be found ideal for retraction of the cheek and simultaneous exposure of the 
occlusal surface of the upper molar to be examined. 
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5. All of the adjustable parts of the chair (excepting the one controlling its 
rotation), such as the head, back, and footrest, should always be securely locked 
in position before the exposure is undertaken. 

6. The patient’s teeth should preferably remain closed on his film-supporting 
finger during the exposure. When asking a partly edentulous patient to close 
on his film-supporting finger for the purpose of retention of the film packet, it is 
best to guide or direct him to position this finger between two of his opposing 
teeth, whenever this is possible. This measure will obviate bringing the jaws 
into too close opposition, which may interfere with clearly observing the area to 
be examined. For this reason and also to obtain better compression of the film- 
supporting finger, the patient’s artificial denture (one not of the jaw to be 
examined) should, whenever available, be retained in the mouth during the 
examination. 
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Fig. 9.—In order to obtain clear roentgenographic images, it is always essential to be on 
guard for frequently encountered perceptible oscillations of the x-ray head transmitted and ob- 
served on the cone. If any of these are noticeable, they should always be checked before the 
exposure, 


7. Just before the exposure is made, ascertain whether the back of the pa- 
tient’s head is still in contact with the chair headrest. It will be surprising to 
know how frequently the patient’s head is being held positioned away from the 
chair headrest during the exposure, the operator not being cognizant of this fact. 
When this happens to be the ease, immobility, of course, is hardly possible. 

8. The tip of the cone of the x-ray head should at all times be maintained in 
close contact with the patient’s face, both before and during the exposure. This 
will, in a measure, check oscillation of the x-ray head. (This procedure may be 
dangerous and should be resorted to only with caution when the employed 
X-ray apparatus has any exposed high tension wires over it. ) 

9. Just prior to making the exposure, the tip of the x-ray cone should be 
observed for any noticeable oscillations. If any are in evidence, they should 
best be checked before proceeding with the exposure (contrary to the occasionally 
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expressed opinion that oscillations of the x-ray head do not seriously affect the 
elarity of the roentgenographic image). (Fig. 9.) 

10. Before proceeding with the exposure, remind the patient to close on his 
film-retaining finger. (The patient frequently forgets to continue maintaining 
his teeth in contact with his finger, while the operator, because of the patient’s 
drawn-together lips, is unable to observe whether the patient is still complying 
with the previously made request. ) 

11. Before the exposure is made, as well as during the exposure, the patient 
should be admonished not to move or swallow, and to hold his breath. 

12. Unless the x-ray tube employed is considerably over ten milliamperes 
in construction, a target-film distance longer than the conventional one should 
best not be used with the regular- or medium-speed emulsion film. (An increased 
target-film distance necessitates a considerably longer exposure, which in turn 
requires longer retention of the film packet, thus increasing the possibility for 
movement. The employment of a super-speed emulsion film, requiring a shorter 
exposure time, should be resorted to when an increased target-film distance is 
being employed.) 

13. When any of the movable arms of the x-ray apparatus begin to exhibit 
excessive and difficult-to-check vibrations, as is occasionally being encountered, 
this should be corrected at once. 

14. The pump or the valves of the hydraulic dental chair, when dry, leaking, 
or in some other way out of order, may occasionally cause slight though hardly 
perceptible tremors when the chair is raised above its lowest level. Because these 
tremors may in turn cause a certain degree of movement in the patient’s body 
during the exposure, the chair should be maintained in good working order at 
all times. 

15. Flimsy extension arms and tube carriers, inefficient counterbalancing 
devices, as well as faulty functioning friction locks, all contribute to the creation 
of various degrees of movement of the head of the x-ray apparatus during the 
exposure, and should be eliminated and corrected as soon as discovered. 

16. The passage of streetcars, elevator trains, or some heavy trucks or other 
vehicles will frequently cause some vibration in some buildings. When such 
vibration is being in any way anticipated, the exposure should best be delayed 
for the moment. 

17. For obtaining superior dental and oral roentgenographic results in gen- 
eral, and the minimizing of movement and vibration during the exposure in par- 
ticular, the regular standard dental chair is decidedly preferable to any other 
type chair, particularly to that type of chair sometimes misleading sold to mem- 
bers of the profession to be used ‘‘expressly for roentgenographic purposes.’’ 
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THE VASCULAR-CELLULAR DYNAMICS OF INFLAMMATION 


WarrEN L. Bostick, M.D.,* San Francisco, Cauir. 





ROWTH, repair, and inflammation are phenomena that are so constantly 
before the student of biology that they are usually taken for granted. The 
inguiring mind tends to pass by these common processes in search for more 
dynamie and fertile fields of study that have not been ‘‘worked over’’ so much. 
Inflammation in particular is referred to and described by such specific terms 
that the student comes to assume that the phenomenon is equally clearly under- 
stood. Recent studies of inflammation, however, have revealed many gaps in 
our knowledge of the fundamental processes concerned in this reaction. It is 
likewise becoming more apparent that the relatively simple reactions that are 
present in the inflammatory response are the key to the understanding of many 
of the more complicated and elaborate phenomena that are more likely to attract 
the investigator’s attention. The response of cells in inflammation must be 
clarified if the reactions of cells to agents which cause neoplastic proliferation 
are to be understood properly. In fact, the adequate interpretation of the in- 
flammatory process is probably the key to understanding of orderly cell growth 
and of the ability of tissues to repair themselves after injury. 

Inflammation is defined as the reaction of a tissue to an injurious agent. 
Although the phenomena may and do vary in intensity, the classical series of 
events in inflammation are very little influenced by the characteristics of the 
object that causes the injury. Hippocrates in 400 s.c. rather closely related 
the phenomenon of inflammation to that of fever. He characterized inflamma- 
tion as a condition of phlegmon (heat), oedema (swelling), and erysipelas 
(redness). He was of the opinion that inflammation was the result of fever and 
the fever processes, rather than vice versa. It was Celsus in the first century 
A.D. who recognized and named the four cardinal and classical signs of inflamma- 
tion, namely: rubor, tumor, calor, and dolor. They still remain as the major 
clinical findings in tissue undergoing inflammatory reaction. The concept of 
Celsus remained as the generally accepted description and interpretation of the 
inflammatory response up to the time of the recognition of the cell as the unit 
of tissue structures by Schleiden and Schwann near the middle of the nineteenth 
century. Celsus had, of course, explained most of the process of inflammation 
on the basis of the interaction and inner balance of the four humors of the body 
(bile, blood, black, and yellow phlegm). 
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In studying the inflammatory response it is apparent that, in general, the 
stages are quite nonspecific and depend very little upon the type of agent which 
is causing the injury. Inflammation varies mostly in degree depending upon 
whether the injury is severe or light, and it is further influenced by the duration 
of time over which the injurious agent acts. It is only under special cireum- 
stances that inflammation assumes certain characteristics that give a clue as to 
the type of agent which might have caused the process. This is most strikingly 
illustrated in those conditions caused by certain specific organisms which lead 
to the so-called chronic infectious granuloma reaction, such as tuberculosis, 
fungus diseases, syphilis, and leprosy. These reactions are specific only insofar 
as they represent a peculiar cellular response of macrophages with giant-cell 
formation, associated with the more ordinary inflammatory cellular elements. 

The study of the inflammatory process is somewhat simplified by arbi- 
trarily dividing it into the different components that enter into the process. 
This division is most easily based upon the different anatomical structures in- 
volved, such as blood vessels, the blood cells, and the fixed tissue cells. The 
response to injury of these different tissue elements is essentially simultaneous. 
However, certain of these tissues respond quickly and reach a maximum that 
is more apparent than in other tissue types in which the early reaction may be 
slight and microscopically hard to detect. 

Perhaps the most prominent of the components showing an early reaction to 
injury is the blood vessels as exemplified by the capillaries and the arterioles. 
Their immediate response following an injury is caused by at least two agents. 
One is a nerve reflex. It may be either an axon reflex or be a true synaptic 
nerve reflex resulting in dilatation of the capillary and relaxation of its sur- 
rounding muscle. A second agent is some actual metabolite or so-called toxin. 
This substance is not clearly identified. Lewis called it the H substance because 
of its apparent relationship to histamine, although he was unable to demonstrate 
that it is actually histamine itself. This agent is released from injured cells 
as a histidine-arginase fraction according to Grant and Jones. Menkin and 
Duthie and Chain considered this as a major factor in the initial local response 
in inflammation and identified it as a simple polypeptide. Menkin specifically 
labeled this substance ‘‘leucotaxine.’’ It is not certain which of the factors 
named is the main one concerned in the immediate dilation response of capillaries. 
It is even possible that certain of these substances are essentially one and the 


same thing. Regardless of the specific chemical etiology of the capillary re- 


sponse, the effect is one of dilatation with resultant changes in the capillary 
physiology. Among the functional changes resulting from this are an increase 
in the eapillary filtration of fluids and also an increase in the number of open 
and dilated capillaries that are supplying a given area. 

The details of capillary filtration of fluids are important since these mech- 
anisms determine the status of the fluids and exudates in the surrounding 
tissue. Capillary filtration is influenced by the blood pressure within the 
capillary which exerts an outward pressure upon the wall of the capillary, 
forcing fluid out into the surrounding tissue. This direction of filtration is 
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counterbalanced in the opposite direction by the osmotic pressure of the plasma 
which draws fluid from the surrounding tissues into the blood vessel. These 
two forees for fluid exchange are in such delicate balance that the determining 
factor which decides whether there is an outward or an inward filtration is the 
variation in blood pressure between the arterial and the venous ends of the 
capillary. The over-all effect at the arterial end of the capillaries, where the 
blood pressure is greatest (45 em. of water), is for the fluid to pass normally out 
into the tissues. However, when arriving at the venous end of the capillary, 
the blood pressure has gradually dropped to about 19 em. of water. This is 
low enough so as to permit a reversal of the filtration direction and re-entry of 
the fluids into the capillary stream. This is the normal filtration gradient be- 
tween the arterial and venous ends of the eapillary, and by this method the 
outward passage of nutrient-laden fluids and the return of waste-laden fluids 
to the capillaries are obtained. 

After inflammation, with its resultant dilatation of the capillaries, the 
blood passes through the blood vessels with less resistance, thus causing an in- 
erease in the blood pressure. This increases the outward filtration with resultant 
loss of fluid into the surrounding tissue. This increased tissue fluid content is 
reflected as intercellular edema and exudate. This is associated also with a change 
in the composition of the fluid lost, due to an actual increase in the permeability 
of the capillaries, so that larger protein molecules than normal pass through 
the eapillary wall. Menkin considered the increase in capillary permeability 
to be a manifestation and characteristic of the substance which he called leuco- 
taxin. This greater permeability is demonstrated when certain dyes, such as 
trypan blue, are injected intravenously into a person who has an area of in- 
flammation; the trypan blue passes out of the blood vessels at the site of in- 
flammation and stains the tissues, thus giving a visual indication of increased 
permeability in these areas. 

Coincident with this inflammatory reaction on the part of the capillaries, 
there is seen an initiation of a reaction rather alliteratively referred to by 
Kniseley and his co-workers as the sludged blood phenomenon. The peculiar 
changes in the physical characteristics of blood as it flows in the capillaries 
through an area of inflammation was noted many years ago by Coctius (1852). 
Many subsequent observers have commented upon this, one of the most im- 
portant of these being Fahraeus in 1921. He systematically studied the phe- 
nomenon of the blood sedimentation rate and noted that the increased sedimenta- 
tion rate of red blood cells during an inflammatory phenomenon was not caused 
by changes in the red blood cells themselves but resulted from variations in the 
plasma in which the erythrocytes were suspended. He noted also that the cells 
tended to be stuck together and hence had a decreased ability to carry oxygen. 
He coneluded that these small conglomerations must have been in some way 
related to the aetual clotting reaction. It is Kniseley who recently has directed 
active attention to this very important phenomenon and has discussed its signif- 
icance in relation to the disease process. He has re-emphasized that the capillary 
circulation is the key to tissue respiration and that the actual survival of the 
whole organism rests in the balance of adequate capillary flow. 
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In the completely normal capillary circulation the red blood cells are noi 
agglutinated as they pass down the capillaries, but, in fact, tend somewhat to 
repel each other. Careful examination does not reveal any surface coat of a 
sticky protein. The cells as they flow down the stream are arranged in a rather 
laminar pattern, so that the center of the stream travels fastest, the margins 
near the walls go a little slower, and between the peripheral layer of erythro- 
cytes and the actual blood vessel wall there is a small fluid-filled space where 
there are no cellular elements at all, These cells normally pass so rapidly in the 
capillary that the individual red blood cells cannot be microscopically indi- 
vidually identified. The white blood cells in such a normal field show no tend- 
ency to stick to each other or to the walls, and pass along with the central 
column of moving erythrocytes. Further examination in such a physiologic 
phase reveals no evidence of the passage of fluid from the capillary out into the 
tissues. That fluid which does pass, as it must, is not optically visible and does 
not give any evidence of edema in the surrounding tissues. Abnormal inter- 
cellular fluid can usually be most easily detected by its action in spreading 
apart the surrounding fat cells. This is not present under normal conditions. 
It is thus evident that the normal capillary blood pressure gradient as described 
previously is functioning, and the loss of fluid is not excessive. It has been 
demonstrated that small capillaries open and close at irregular intervals so that 
the entire capillary bed of tissue is not normally open at any one time for the 
passage of blood. In some tissues, the arterioles and venules are connected not 
only by eapillaries but also have scattered arteriovenous shunts, referred to by 
Chambers as thoroughfare channels. These are usually closed, but on proper 
exposure and sometimes during inflammation they show irregular capacities 
for opening and shunting the blood past the capillary passages. 

With the description of the basic condition of capillaries in the uninflamed 
state in mind, the process can now be followed and, compared as it changes in 
the presence of injury. This has been examined in all varieties of diseases, 
not only those due to local trauma and inflammation, but also those due to 
systemic diseases of all types, including hemorrhage, bleeding, infection, fevers, 
different types of blood abnormalities, debilitated conditions, and many seem- 
ingly relatively minor changes in the animal mechanism. These changes have 
been evaluated by examining the capillary bed in normal and sick men. The 
capillary bed most readily available in man is that of the corneal and con- 
junctival area. By many experiments it has been determined that the condition 
of any well-exposed capillary bed, such as in the cornea, functionally represents 
the condition of the capillaries throughout the body and is a fair sample of their 
respective state. 

In diseased conditions, the blood flow immediately changes into the con- 
dition of the sludged blood. The red blood cells now seem to have a thin, 
glossy coat of a rather proteinaceous-appearing material. They are now sticky 
and each adheres to the other not as simple rouleaux formations but actual 
masses. These masses, referred to as ‘‘basies,’’ are of various sizes and con- 
sistencies, some of them being small, others large, some being able to stick to- 





ee I, a ie i ee 


VASCULAR-CELLULAR DYNAMICS OF INFLAMMATION 429 


wether through all sorts of obstacles, others breaking apart rather easily. Oc- 
casionally not all the erythrocytes in an area are involved in the process. In 
other instances all erythrocytes are sludged into different-sized masses. Some- 
times these individual masses are attracted one to the other; in other instances, 
they seem to be mutually repelling. These red blood cells stick not only to 
themselves but also to the wall and, most strikingly, to the sinusoids and endo- 
thelial cells of the liver blood channels. Also when the erythrocytes pass along 
blood vessels that lie in a horizontal plane, they sediment out of the stream and 
come to lie along the lower side of the blood vessel as a layer of red cells. Co- 
incidentally there is the loss of the narrow margin of fluid that normally sep- 
arates the cellular blood elements from the endothelial cells with consequent 
tendeney for all types of cells to stick directly onto the endothelium. 

Along with the changes in the rate of blood flow and the changes in its 
cellular characteristics, there is immediately evident increased edema resulting 
from the passage of fluid out into the surrounding cells and separation of the 
tissue celluar elements one from the other. With the decreased amount of fluid 
passing back into the venous arm of the capillary, a hemoconcentration occurs 
in the blood returning via the veins to the vascular system. If the area of injury 
is extensive enough, this decrease in blood volume may clearly affect the cardiac 
output with resultant cardiovascular failure. In an effort to compensate for the 
slowing down of blood, loss of fluid, and stickiness of all the cellular elements, 
an extensive spasm of surrounding capillaries and arteriovenous channels occurs 
so that many capillaries completely close and remain closed for long periods of 
time. In this way the vascular system tends to adjust for changes in its cir- 
culating blood volume. Even though this may be effective in regard to the total 
animal economy, the local resultant ischemia in the injured area may be catas- 
trophie. 

With all of these phenomena occurring, the blood flow slows down, becomes 
thickened, and may even stop. If the blood continues to flow through the eapil- 
laries and arterioles, various-sized masses of adherent blood cells pass out into 
the systemic circulation as aetual cell emboli. This undesirable embolic phase 
may be interrupted by having the mechanism of thrombosis commence with 
resultant occlusion of all vascular channels in the area involved. Thrombosis 
does stop the passage of the emboli of ‘‘basics’’; however, it may have a bad 
effect in the local healing of the inflammation. 

Having described the general morphologic changes in sludging, the factors 
concerned in the actual initiation of the process should be considered. There 
is liberated a so-called ‘‘initiator substance,’’ which substance is likely related 
to the blood clotting mechanism of thromboplastin, thrombin, and fibrin. It is 
certainly liberated by injured cells following any sort of metabolic change, 
ischemia or trauma. It is some sort of protein that is adsorbed on the red 
blood cell surfaces. It is probably of a protein-enzyme type of structure, al- 
though it has actually not been isolated or identified; nor is its relationship 
to the other known inflammatory components, such as necrosin, leucotaxin, and 
‘‘H substanee,’’ established. The process of its formation is very rapid since 
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even within one quarter of a second, as the blood passes from a normal capillary 
into an injured field, the red blood cells are seen to assume these peculiar 
physical characteristics and to undergo the actual sludging process. 

The sludging phenomenon would have little importance if it could not be 
related to pathologic phenomena. It is apparent that this sludging of blood may 
be a tissue catastrophe by stopping the capillary circulation at the level of actual 
capillary tissue respiratory exchange. If it were not for the abundant anasto- 
moses of the small capillaries throughout many tissues, the effect of the sludged 
blood phenomena would be much more serious. Fortunately, inflammatory re- 
actions do cause capillary dilatation to some extent, with opening of previously 
unused capillaries and consequent survival of individual cells. However, in 
this sludged blood process many eapillaries are plugged by these large masses of 
cells which, if the circulation is not completely stopped, pass out into the general 
systemic system. Most of the emboli must finally end up in the lung which, 
of course, receives all of the peripheral systemic venous blood. The liver re- 
ceives all of the venous drainage through the portal system. Fortunately, both 
the liver and the lung each receive arterial blood from two separate systems 
and are thus able to withstand an embolic occlusion of one of these arterial 
channels. However, if the sludging is occurring in an inflamed lung, much 
damage from the small emboli may result as they pass on out into the general 
circulation, particularly up toward the brain, an organ especially sensitive to 
oxygen lack. It is possible that one of the causes of premature senility could 
be the summing effect of repeated episodes of sludged blood emboli passing up 
to the brain and gradually knocking out increasing numbers of nerve cells. 

In the inflammatory reaction the pathologie effect of the loss of fluids and 
of proteins into the tissues may reach serious proportions. This phenomenon 
is most strikingly demonstrated in shock, following major injuries and severe 
operative procedures. Due to the increased permeability of the capillaries with 
consequent loss of fluid into tissues, there is less fluid return from the capillaries. 
This loss of adequate blood volume and hemoconcentration of the returned 
venous blood to the heart are major shock factors. The loss of protein from the 
blood, by leaking out into the tissues, with the consequent poor osmotic pressures 
within capillary vascular spaces, further enhances the vicious cycle of fiuid 
losses. Finally, the effect of sludged blood as related to actual clumping of red 
blood cells results in an actual anemia and decreased oxygen-carrying capacity. 
In certain experiments it was demonstrated that it was possible for a monkey 
to lose one third of all his circulating erythrocytes in three hours due to the 
phagocytosis of these sludged erythrocytes by the reticuloendothelial cells of 
the liver, spleen, and probably bone marrow. It is apparent that in diseases in 
which sludging is a chronic and persistent phenomenon, much of the frequently 
associated anemia may be accounted for on this peculiar phagocytic capacity. 

Judging from the many complications of inflammation listed previously, 
it is perhaps surprising that an organism survives such potentially dangerous 
events. Obviously, however, there are multiple protective mechanisms that 
maintain the physiologic balance. One is the usually large total volume of 
vascular system blood as compared to the small volume of blood which is directly 
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olved in the inflammatory process. The sludged blood cells as they pass 
into general circulation are quickly diluted out and lost in the large volume 
normal erythrocytes which, in fact, may also result in the disappearance of 
sticky capacities of the erythrocytes and buffet them around and break up 
ne of the ‘‘basies.’’ Another protective mechanism, and a very important 
is thrombosis. If the capillaries and vascular channels showing sludging 
completely thrombosed so that the blood no longer passes through them, 
process more or less controls itself by occlusion. The individual blood vessels 

r become organized, then recanalized, and the circulation is re-established 

ier the subsidence of the inflammatory process. 

Having now examined the actual changes within the capillaries and their 
blood cireulation, the phenomena concerned in the actual cellular response 
deserve scrutiny. Very prominent among these responses is the response of the 
leucocytes, This is noted within fifteen to twenty minutes following the injury. 
It is manifest by the onset of their migration through-the blood vessel walls and 
into the tissues. This migration on the part of the leucocytes is, of course, 
purely involuntary and is in response to the effect of different types of trophic 
agents which have been released in the tissues. Many agents have been studied 
by different investigators, some of them being such substances as the leucotaxin 
of Menkin, the phlogosin of Carrel, lactic acid, caleium iron, and dead leuco- 
eytes. The leucoeyte migration is aided by the physical factors of the slowing 
of blood flow and changes in hydrogen-ion concentration (pH). 

A very major factor in determining which type of cell is actually attracted 
to an inflammatory area seems to be the pH reaction in the area. From the 
initial acute stage of inflammation and on to its chronie manifestations, there 
has been demonstrated a corresponding change in the pH. At first it is from 
pH 7.2 to 7.4, which type attracts granulocytes. When it drops to 7.0 to 6.8, 
the round cells and macrophages have appeared. If the pH drops below 6.7, 
actual tissue necrosis sets in. 

The mechanism of this change in the hydrogen-ion concentration is not 
entirely explained; however, involved is the increased metabolic rate in an area 
of inflammation which results in increase in the requirement for oxygen con- 
sumption by the reacting cells. Inadequate circulation facilities resulting in the 
inadequate removal of metabolites and an inadequate availability of needed 
oxygen lead to the accumulation of lactic acid. It is this acid that seems to be 
closely related to the pH level and hence the type of leucocyte response. 

As the leucocytes appear in the area, the phenomenon of phagocytosis be- 
comes very prominent. Metechnikoff, the greatest student phagocytosis, felt 
that this activity was the essence of immunity and that the patient survived 
or warded off bacterial infections depending essentially on the capacity of his 
leucocytes for destroying and devouring the injurious agents. The great im- 
portanee of phagocytosis is still recognized but not to the exclusion of many 
other faetors aiding in controlling the invading bacteria., The granulocyte, 
also called microphage, is an active phagocytizer, especially of small particulate 
matter. The major phagocytic cell is the monocyte, also called macrophage, 
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which is particularly active in its ability for picking up foreign debris. The 
lymphocytes have little or no phagocytic capacity, but instead they function 
in some way in the immune body picture. 

The lymphocyte is becoming more and more important as its functions in 
the immunity mechanism of the inflammatory response become clarified. 
Studies are now demonstrating the abilities of the lymphocytes and even the 
plasma cells to elaborate immune globulins of various types, not only at the 
actual site of the injury but also at distant parts of the body where lymphocytes 
are formed, such as in lymph nodes. It is possible that the function of the 
lymphocytes, although mechanically not impressive, may turn out to be the 
major element in the control and destruction of invading organisms. 

The ability of the macro- and microphages to phagocytize invading organ- 
isms and foreign bodies is influenced by the surrounding temperature of the in- 
jured area. A rise in temperature increases the ability of these cells to ingest 
debris, the rate within physiologic limits increasing two times for every 10° C. 
rise in temperature. The pH affects phagocytosis since the maximum activity 
is at almost the neutral reaction. The actual mechanism of the. phagocytosis 
is not too well understood although it has been studied for many years. Names 
have been given to apparent theoretical facilitating substances. Carrel described 
opsonins and tropins. These substances are fractions of the globulin and pres- 
ent in normal and immune serum. It is probable that these enzymatic and 
protein substances actually coat the surface of the particles that are going to be 
phagocytized and thus aid the leucocytes in actually engulfing the particles. 
That this phagocytosis is not always immunologically effective is demonstrated 
by the fact that some organisms are picked up by macrophages and carried by 
them to other portions of the body where the macrophages may die, releasing the 
viable virulent organisms into the surrounding tissues. This occurs with tubercle 
bacilli. 

The final local effects or an inflammatory exudate are those factors which 
lead to the classical characteristic of tumor or swelling. This is due to the 
exudate and fluids of inflammation. These fluids are almost all derived from the 
blood serum elements that pass out into the surrounding tissues due to ab- 
normalities of capillary filtration and permeability. In general, the greater 
the injury to the capillary wall, the larger is the size of the molecule which can 
pass out into the surrounding tissues. <A slight injury lets only a slight amount 
of protein through, thus producing a serous exudate. Somewhat more severe 
damage leads to some fibrin loss, producing a fibrinous exudate. Severe injury 
with opening of holes in the wall permits a passage out of erythrocytes, leading 
to a sanguineous exudate. These exudates have several functions. The immune 
bodies of the circulating blood exist in the plasma serum and accompany the 
fluids into the surrounding tissues. The immune bodies are thus available to 
help in the defense reaction. Likewise, these exudates, particularly on the sur- 
faces, have a certain catarrhal washing effect with mechanical flushing of the 
injured area. Important among the functions of the exudate is its ability to 
cause so-called ‘‘tissue fixation’’ or blockage. The proteins seep into the sur- 
rounding tissue spaces where they coagulate and actually cause a blocking off 
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of an area. Thus when particles or bacteria invade tissues they are mechanically 
obstrueted and unable to wash out into lymphaties and tissue spaces and thus 
gain aecess to the body generally. Part of this blockage phenomenon is probably 
an actual agglutination of invading organisms by an immune phenomenal re- 
action. On the coagulated seaffold of fibrin strands, the scavenger leucocytes 
and reparative connective tissue cells climb as they enter the field of injury. 

As indicated in the discussion of the sludged blood phenomena, the reaction 
to inflammation may not only be local, but also systemic. One of the most 
striking and classical of the systemic reactions is fever. This seems to be due 
to the release of some type of ‘‘toxin’’ in the body. The specific identity of 
this agent is not established and, in fact, it is probably represented by various 
types of agents. Menkin called this toxin ‘‘pyrexin,’’ which he stated he had 
isolated as a glycopeptide from many inflammatory exudates, but not from all 
of them. He described its mode of function as causing an upset in the heat 
regulation centers of the central nervous system, with resultant pyrexia. The 
relationship of ‘‘pyrexin’’ to the inflammatory processes in general remains 
to be clarified. 


A second important systemic reaction to the inflammatory process is the 
increase in the white blood cells (leucocytosis). This is caused by some sort of 
stimulant, the actual identity of which is not entirely clear. Menkin, who 
seems to have detected a factor for practically every one of the phenomenon of 
inflammation, has isolated for the leucocytosis, a so-called ‘‘leucocytosis pro- 
moting factor’? (LPF). This material he maintains is different from other 
elements in the inflammatory exudate. He has related it to the A-2 globulin- 
pseudoglobulin fraction of the inflammatory exudate and has demonstrated 
that its aetivity is evident in doses of 18-200 mg. in man. This substance causes 
a leucocytosis in man and dogs and in the bone marrow it causes a clear-cut 
granulocytic hyperplasia and megakaryocytic response. In the peripheral 
blood in dogs it results in an inerease in the number of immature forms of 
granulocytes. 


The leucocytosis noted in many inflammatory responses is not always 
present and instead there is a drop in the white cell count, referred to as leuco- 
penia. This, likewise, is apparently due to a sort of liberated factor, which 
has been labeled the ‘‘leucopenie factor.’’ Menkin has not been able to detect 
it always in the exudate. It is associated often with ‘‘pyrexin’’ and is a poly- 
peptide. In studying the reaction of this substance in experimental animals, 
he is able to account for its leucopenie action by its ability to cause the leuco- 
eytes to be trapped in the sinusoids and blood vessels of the lungs, liver, and 
spleen. Regardless of the actual cause, certainly in various types of inflamma- 
tion, such as typhoid fever and virus diseases, the leucopenia is a rather striking 
finding. 

One of the peculiar phenomena of a systemic nature associated with in- 
flammation is the actual necrosis of different parenchymatous cells, such as in 
the liver and kidney. This reflects itself ordinarily by certain changes in the 
albumin and protein constituents of cells so that the individual ceils appear 
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large, granular, and edematous. This is the so-called albuminous type of de- 
generation. It is seen most strikingly in liver cells or in the tubule cells of kid- 
neys. The process may not stop at the simple reversible albuminous degenera- 
tion stage, but may progress on to actual breaking down and necrosis of these 
cells. The substance which causes this phenomenon is not known, although it 
has received the name ‘‘necrosin,’’ and Menkin has detected it in the euglobulin 
fraction of inflammatory exudates. He detected it in severe inflammatory ex- 
udate and also it has been reported as isolated from menstrual blood (Smith 
and Smith). ‘‘Necrosin’’ may contribute to the local necrosis that occurs in 
inflammation as the result of the local drop in pH, usually below 6.5. 

All of the systemic phenomena listed, as well as the details of the in- 
flammatory reaction so far discussed, are essentially those of the acute active 
process. By this process the function of immunity has been completely mobilized 
and the organism is usually successful in controlling the irritating agent. If 
the agent is of invading organism, the antibodies, the mechanical effects, and 
the phagocytosis have together successfully destroyed the pathogenic organism. 
However, after this acute phase has developed, the entire process begins to sub- 
side coincident with the onset of the so-called healing process and the passing 
into the clinically subacute and chronic inflammatory stages. The limits of the 
stages of inflammation are rather arbitrary clinically speaking. However, the 
cytological criteria of the acute, subacute, and chronic stages are quite distinct. 
The acute phase exists when the leucocytie infiltration is predominantly the 
polymorphonuclear leucocyte. The subacute is that picture in which the ratio 
between the leucocytes of the granulocytic type and the lymphocytes are ap- 
proximately 50/50. The chronic phase is reached when the lymphocytes, macro- 
phages, and perhaps fibroblasts begin to constitute more than 50 per cent of 
the cellular population. 

It is important to realize that this change in cellular characteristics is 
gradual and varies from day to day. Also the granulocytic type is most abund- 
ant in the center of active reaction and less frequent at a distance from the 
maximum focus of injury. This gradient of inflammatory reaction is present 
in all inflammation and may be confusing to the beginning microscopist. The 
stage of inflammation is determined by the impression of the ratio of the types 
of leucoeytie cellular reaction obtained after examining the entire inflammatory 
area. Coincident with the arrival of the phase of subacute inflammation, the 
fibroblasts laid surrounding tissues begin to react and initiate the first stages of 
repair. A complete discussion of the problem of tissue regeneration and cellular 
repair is not a part of the present discussion, however, since regeneration and 
repair clearly initiate in the latter phases of inflammation certain orientating 
that should be understood for the proper clarification of the inflammatory and 
cellular regeneration problem. 

It is well known that the capacity of tissues to repair is very fundamental 
and represents almost one of the fundamental characteristics of protoplasm. 
Regeneration and repair of the intracellular structures are universal and are 
necessary for survival of individual cells. There may also be extracellular re- 
pair, which phenomenon is usually quite complete in most animals. The 
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abilities of tissues and organs to repair vary rather greatly in different species 
and are never particularly complete in man. The capacity for tissue and 
cellular repair is inversely proportional to the degree of specialization. Those 
tissues having a higher function and definite specialization ordinarily have the 
poorest reparative capacities. The general tendencies are for younger tissue 
to heal better than old and for the healthy tissue to heal better than the de- 
bilitated tissue. 

There are certain stimulating substances that aid in the impulse for cellular 
division and in initiating a successful repair process. These have been carefully 
studied by Carrel and consist of substances he referred to as ‘‘trephone.’’ He 
found these substances particularly abundant in embryonic and cancerous cells. 
In addition to trephones, there is biotin, a growth-stimulating factor in yeast, 
as well as allantoin, first detected clinically by the therapeutic effects of maggot 
in wounds. Urea, likewise, has received some popularity as a growth-stimulating 
substance, not to mention certain types of hormones. 

In a repair process the most striking early cellular reaction is one of fibro- 
blasts. These fibroblasts are accompanied by delicate young capillaries and in- 
vade into the healing area either via the tissue spaces or out onto a scaffolding 
network of fibrin, if there has been actual destruction of tissues. These young 
cells extend out and occupy the spaces where the injury has occurred. In those 
organs in which cellular repair of the specific organ cell is possible, the individual 
cells of the organ, such as in the liver or in the bone, reassume their orientation 


within the organ and proliferate moderately. The degree of success of this organ 
regeneration is unpredictable and depends mostly on the size of the injury and on 
the inherent growth capacities of the organ. By good fortune, the dental pro- 
fession is concerned with tissues which in general have a good capacity of repair, 
such as buceal mucous membrane epithelium, the bone, and surrounding connec- 
tive tissue structure. 


A major factor for promoting the maximal repairing capacities of a tissue is 
io reduce to a minimum the degree of excessive inflammatory response, to aid in 
removing mechanical obstruction such as foreign bodies and abnormal anatomical 
strueture, and to maintain the patient in the best general health for obtaining 
an adequate nutrition and blood supply to the regenerating area. 


From the foregoing discussion it is apparent that the seemingly rather 
simple phenomena associated with inflammation are the keys to the understand- 
ing of both the repair processes of the body and of the protective mechanism from 
injurious factors. Within these processes lie the background of tissue and body 
health. They must be factors in understanding the now obscure process of can- 
cer as well as the senile changes in tissues in general. If the simple processes of 
inflammation were thoroughly understood, and their intimate mechanisms elari- 
fied, processes now irreversible could be placed under control of the medical pro- 
fession. The whole mechanism of shock following injury or massive hemorrhage 
and the physiologic mechanisms which would have to be initiated to control 
properly these reactions can be clarified by knowing the minute details of the re- 
action to the inflammatory process. The shock mechanism is only a summation 
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of the effect of injury to individual capillaries as multiplied millions of times in 
capillaries throughout the body. The desirability for the clinical application 
of this knowledge for obtaining complete or maximal restoration of organ func- 
tion or to injured areas is apparent. The isolation and further clarification of 
the different protein components in inflammation which have been ably initiated 
by Menkin and other workers will lead the way to further therapeutic applica- 
tion of proper neutralizing factors in the avoidance of severe systemic reaction 
in injury, inflammation, and disease. 

The practical application of our knowledge of simple inflammation will 
further control the complications of operation and promise the surgeons a more 
effective repair process with the anticipation of smaller scars, more effective re- 
maining vascularization of traumatized areas, and consequently more healthy 
tissues in every regard. The student of fundamental pathologie physiology 
should, therefore, instead of turning away from the lowly inflammatory reaction 
into seemingly higher fields of investigation, return to the detailed study of the 
inflammatory response and by re-examining it obtain truly stable and funda- 
mental data for the proper guidance in the investigation of more complicated 


phenomena. 


. 
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Operative Oral Surgery 


FURTHER OBSERVATIONS ON THE CONSERVATIVE TREATMENT 
OF EXTENSIVE CYSTS OF THE JAWS 


TuHeEopor Buium, D.D.S., M.D. (PENNA.), UNIVERSAE MEDICINAE DocToR 
(Vienna), F.A.C.D., F.A.C.S., F.1.C.D., New York, N., Y. 


LTHOUGH a previous paper* on the conservative treatment of extensive 
eysts of the jaws was presented before the Dental Forum in Milwaukee, 
Wisconsin, as well as before the New York Institute of Clinical Oral Pathology 
in New York City in 1944, the author considers it important to bring this subject 
again to the attention of the dental and medical professions. 

Too little consideration is given to maintaining normal relations between 
nasal chamber and antrum and to the importance of preserving teeth and their 
vitality. This ean only be done by a thorough study of each case, without which 
a correct diagnosis and proper treatment are impossible. 

As a rule the average case, being of dental origin, is best taken care of by 
the surgeon trained in the dental field. This does not exclude, of course, con- 
sultation with the rhinologist concerning maxillary cysts. However, the rhinol- 
ogist could and should never operate upon such patients without the cooperation 
of the dentally trained surgeon or dentist provided he wishes to render the best 
services. He cannot decide upon the importance of retaining teeth or of deter- 
mining their vitality. He is not properly trained to interpret dental x-rays or 
the variation in the pulp test as found pre- and postoperatively. 

Cysts in the maxilla do not communicate with the antrum or the nasal cham- 
bers except in those eases in which a membranous septum between the two is per- 
forated during an acute exacerbation of the cyst contents or by operative inter- 
vention. The normal growth of a cyst only invaginates the antrum and dis- 
places it. The large cyst therefore becomes a pathologie condition on the border- 
line of the fields of the rhinologist and the oral. surgeon. Being pathologically 
of dental origin the dentist rightfully claims priority, but should never hesitate 
to consult the rhinologist if the slightest indication for such procedure is recog- 
nized. 

The eight eases described in the previously mentioned article will be re- 
viewed and their present condition related and commented upon. There were 
three in the maxilla and five in the mandible. 


ry before the Conference of the New York Institute of Clinical Oral Pathology, Oct. 
25, 1948. 
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*Blum, Theodor: On the Conservative Treatment of Extensive Cysts of the Jaws, 
Ann. Dent. 8: 111-134, 1945. 
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Case 1—M. F., a 17-year-old girl (9/15/41), complained of swelling and 
pain on the righ side of the face. The condition was thought to be due to sinus 
disease. There was fluctuation present. Roentgenograms revealed a large cyst 
in the maxilla causing marked separation of the roots of 5 | and 6 |, which formed 
a right angle (Figs. 1, 2, and 3). She had a full complement of teeth. The 


Fig. 1. . Fig. 2, A. Fig. 2, 


Fig. 1.—Case 1. 9/15/41. Extraoral film. 
Fig. 2.—Case 1. A, 9/15/41. Bird’s-eye view. B, 9/15/41. Occlusal view through top of the 
head. 


Fig. 3.—Case 1. 9/15/41. Intraoral films. 
Fig. 4.—Case 1. 6/21/48. Seven years after operation. 
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negative response of 432 | to the pulp test was attributed to pressure of the eyst 
eontents. After a conservative operation the response improved and the size of 
the eyst cavity decreased very markedly. 
In the stereoscopic examination, Dr. Fineman described the maxillary 
sinuses as follows: 
The entire right antral area appears to be opaque. The lateral antral wall is some- 
t thinned. The oblique views, through the antral floor, reveal the presence of a large 
cyst of dental origin, which has resulted in deviation of the bicuspids and cuspid anteriorly, 
| of the first and second molars posteriorly. The roof of this cyst is, apparently, in- 
vaginating the antral floor. The opacity of the right antral area is due, presumably, to 
the presence of the above described dental cyst, and to compression of the antrum. The 
left antrum looks clear. 


This was a very informative report and made a Lipiodo] injection entirely 
unnecessary, when combined with findings obtained through the study of extra- 
oral, intraoral, Bitewing, and occlusal films. At and after the operation the 
apices of 54| were not exposed. However, when Dr. Kaletsky considered them 
both devitalized (1/10/47) and after the patient’s dentist had completed the root 
eanal therapy, both apices became exposed. At present root amputation and 
covering the cut root surfaces with mucoperiosteum are contemplated (Fig. 4). 

The concavity remaining at the site of operation is negligible in size. The 
x-rays reveal a normal complement of teeth and complete bone regeneration. 
The antrum in its relation to the nasal chamber is normal. 

The etiology has not been definitely determined due to our present limited 
knowledge. Could it be a follicular cyst developing without tooth structure 
originating from a supernumerary tooth germ? - 


Case 2.—J. C., a 15-year-old girl (2/9/44), had a cyst, much larger than 
the one just deseribed, in the right maxilla (Figs. 5, 6, 7, and 8). She was 
less fortunate, for she had an antrum puncture made, as well as an incision 
bueeally through the eyst wall, and came close to having a number of teeth 
removed, even though the chances of retaining them with normal vitality were 
good. While performing a conservative operation, a slitlike opening was 
made into the antrum when removing the buceal plate of bone posteriorly. It 
was easily closed, folding the mucoperiosteal flap over it and holding it there 
in the usual manner. To accomplish this more perfectly, the flap was divided 
with a vertical eut, beginning at about the middle of the initial incision and 
directing it upward for more than a centimeter. 

The following paragraph taken from the patient’s history is quite inter- 
esting: 

Last December patient had severe pain in right side of face. She consulted her 
dentist who took x-rays and referred her to a rhinologist. Antrum was opened and pus 
evacuated with relief of symptoms. Several days later patient developed profuse discharge 
of pus in 32| area near gingiva. She again consulted dentist who referred her to oral 
surgeon, who operated on gums and inserted drain. Patient was advised to have an 
operation losing several teeth. Another consultation was held where extensive root canal 
therapy and surgery were advised. Patient was then referred to us by a friend for con- 
sultation and treatment. 





THEODOR BLUM 


Fig. 5. Fig. 6. 
Fig. 5.—Case 2. 2/14/44. Follicular cyst from 8 | (?); extraoral films. 
Fig. 6.—Case 2. 2/21/44. Bird’s-eye view. 


A. R. 
Fig. 7.—Case 2. . A, Lateral view. B, Posteroanterior view. 


Fig. 8.—Case 2. 2/9/44. Intraoral films. 
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This part of the history is typical of the usual amount of study a patient 
receives in the hands of the average practitioner of both professions. The loss 
of so many teeth would certainly have been a handicap for this young woman. 

Here a fistulous opening into the cyst was present on the buccal side in the 
apical region of 32|, discharging a cloudy fluid when the patient was first 
ex: mined. After this cleared up, stereoscopic sinus x-rays were taken. Quoting 
from Dr. S. Fineman, the report is as follows: 

The right antrum is practically filled with a large cyst, the walls of which are thick, 
an which contain an amorphous ealcific mass along the inferior-medial wall. The walls 


of the eyst show considerable density and measure approximately 3 or 4 mm, in thickness. 


The caleifie mass, above referred to represents probably a dentigerous element. The medial 
wall of the cyst is flattened by the antral wall. The cyst described above in the right 
al | area is not visualized on the lateral] film. These films reveal, however, a calcific 
deposit, presumably dental in character, above the roots of the second molar. 


I would like to differ with Dr. Fineman and state that the ‘‘amorphous 
ealcifie mass,’’ or ‘‘dentigerous element,’’ is a bony-structure. 1| became de- 
vitalized for some unknown reason, and Dr. Kaletsky advised root canal therapy 


(9/11/46). The patient made a complete recovery as seen by Fig. 9. 








Fig. 9.—Case 2. 3/9/48. Four years after operation. Intraoral films. 


Although the same reasons prevent the exact diagnosis here as in the last 
ease, less speculation is necessary because 8 | is missing in this quadrant and the 
eyst may therefore have developed from its follicle. 

In September, 1948, the patient complained of sinus (?) trouble. The clini- 
eal examination proved negative. However, the patient was again referred to 
Dr. Fineman for an x-ray examination of her sinuses. The following is his 
report (9/13/48) : 


The frontal sinuses are normal. 
The ethmoidal cells are clear and look normal. 
The right maxillary antrum has developed a number of osseous septa, by which it 
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appears to be transformed into a multiloculated cavity. It is, however, well aerated, the 
mucosal lining looks normal, and there is no clouding in any of the above-mentioned pockets. 

The left maxillary antrum looks normal. 

The sphenoidal sinuses look clear. 

The nasal septum is straight. The pharyngeal air spaces look normal. 

The sella turcica is normal. 

Conclusion: The development of osseous septa in the right antrum, which were not! 
present in 1944, is due presumably to postoperative changes. There is no recurrence of the 
cyst in the right antrum, which was seen on the films taken in 1944. 

The other paranasal sinuses show no significant abnormalities. 


My explanation of the ‘‘number of septa’’ would be the new bone formation 
in the slightly concave lateral wall of the antrum now being in its lower part 
combined with the external wall of the maxilla. 

So as not to neglect another important angle, the patient was referred to a 
rhinologist, Dr. Joseph L. Goldman, who reported on Sept. 20, 1948: 


The following is the report on your patient, Miss J. C.: Examination of the nose 
revealed slightly pale and congested turbinates and mucous membrane. A small amount 
of mucoid secretion was present in both nasal cavities. The nasal septum was deviated 
to the right. X-ray examination showed the sinuses to be clear, but there was evidence of 
additional septa in the right maxillary antrum. Diagnostic lavage of the right antrum 
yielded a clear return. Nasopharynx and larynx were normal. 

A considerable amount of saliva was constantly present in the mouth, more than is 
usually seen. In the region of the anterior wall of the right antrum, there was a healed 
defect. 

Smears from the nasal cavities showed 20% eosinophiles and no bacteria on the right 
side, 10% eosinophiles and no bacteria on the left side. 

It is my impression that the patient’s complaints are largely psychosomatic in origin. 
I was very much impressed with the underlying emotional disturbances that exist in the 
patient, which I believe are responsible for the excess salivation, vasomotor rhinitis and 
globus hystericus. The latter condition explains the sensation of a lump in the throat. 


This illustrates well the importance of the thorough study of a case before 
deciding on procedure. Much harm could have resulted from unnecessary surgi- 
eal interference in an already disturbed patient. 


Case 3.—S. L., a 25-year-old girl (12/23/43), presented no etiological prob- 
lem because there was a history of a diseased | 6 now missing, while all other 
teeth were present. At this time she complained of swelling. The pulp test of 
the adjacent teeth was normal, became higher two weeks after operation, and 
later returned to normal once more. Twenty cubic centimeters of dark brownish 
fluid with cholesterol crystals were aspirated during the conservative operation. 
This was a radicular cyst originating from | 6 (Figs. 10 and 11). 

It might be of interest to add that the large extent of the cyst prevented 
the use of a tuberosity injection. Local infiltration was employed in this region. 
I never had occasion to use the deep injection of the second division for these 


cases. 
The retention of all teeth and their vitality and the dense bone regeneration 
after four years speak for the success of the conservative approach (Figs, 12 
and 13). 
The three maxillary cases reviewed are not only interesting on account of 
the suecess of a simple, conservative operation, but also from the viewpoint of 
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B. 


Radicular cyst originating from |6. A, Lateral view. 8B, Postero- 
anterior view. 


Fig. 11. 














Fig. 12. 


Fig. 11.—Case 3. 12/27/43. Intraoral films. 
Fig. 12.—Case 3. 1/19/48. Extraoral film. 
Fig. 13.—Case 3. 1/19/48. Intraoral film. 
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Fig. 14. 


Fig. 14.—Case 4. 5/44. Follicular cyst originating from 8 |. 


1 
Fig. 15.—Case 4. A, 2/16/44. Intraoral film. B, 2/16/44. Occlusal film. 


Fig. 17, A. 


Fig. 16. Fig. 17, B. 


Fig. 16.—Case 4. 9/10/48. Extraoral film. 
Fig. 17.—Case 4. A, 9/10/48. Intraoral film. B, 9/10/48. Occlusal film, 
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ir etiology, as far as the first two cases and others previously mentioned in 


original article are concerned. Perhaps students of embryology, histology, 
| pathology of the teeth and surrounding structures will in the near future 
| some light on this unsolved question. 


Case 4.-_M. M., a boy, aged 15 years, 6 months (1/3/44), complained of 

n and extra- and intraoral swelling in the region of 8|. One year pre- 

isly he had difficulty in chewing, and the dentist said that he was ‘‘cutting 

ioth.’’ He suffered from a subacute exacerbating infection of a cyst which 
hai to be opened, drained, and irrigated for a few weeks. During the conserva- 
tive operation upon this follicular cyst the '8| was removed with only the eyst 
membrane of the angle and ascending ramus, leaving the anterior part in 
position, thus conserving the vitality of 7| whieh is a very important tootn. 
Here also the bueeal mucoperiosteal flap was folded in and held in position with 
iodoform gauze. The pulp test remained normal (Figs. 14 and 15). 

The loss of 8 | made 7 | a most valuable tooth in an otherwise full complement 
of teeth. 7| and its vitality were maintained by permitting the entire distal 
surface of the roots to remain covered by cyst membrane, thereby keeping the 
bone eavity open, and partly covered by folding into it the buccal mucoperiosteal 
flap. The occlusion is normal now after more than four and one-half years 

Figs. 16 and 17). 

This case was finally diagnosed as an acutely infected follicular cyst origi- 

nating from 8 


Case 5.—The most interesting example of a follicular cyst is the case of 
B. M., a 17-year-old girl (10/15/43) who complained of a lump on her face about 
which the dentist, four months before said; ‘‘It is nothing.’’ The cyst extended 
from 8| to 3|. The buceal plate of bone below the apices of 654 | was entirely 
lost over an area of about 2.5 by nearly 2 em. (Figs. 18, 19, and 20). Besides a 
blood and urine examination her blood chemistry was also studied, but all were 
negative. The pulp test was normal. The operation consisted of enlarging the 
opening in the region of 654 | after the buccal cyst membrane had been removed 
in this part. The cavity was all one space from 8| to 3|. The nerves supplying 
the apieal region of 6| and 5| must have been injured because the pulp test of 
these two teeth proved negative after the operation. A few months later the 
molar still did not respond, while the premolar seemed to improve. Kaletsky 
has demonstrated cases where vital teeth had their apices removed (root ampu- 
tation) and yet their vitality returned. It seems quite possible that the blood 
elot covering the severed pulp kept that portion of the tooth alive until cireula- 
tion and nerve regeneration had become re-established. After a few months the 
eyst eavity became a narrow channel, kept clean by the patient with the use of 
a small syringe after meals. 

The impacted 8 |, whose crown follicle is believed to have developed into the 
eyst, was removed about a year - During the operation a probe could be 
passed from the crown socket of 8 |, through the narrowed channel of the eyst, 
to the bueeal opening in the Faas region. At present a short, very narrow 
channel about 1.5 em. in length remains there; the 8 | field of operation has 
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stayed closed since its removal. A clinical examination in September, 194s, 
showed the channel completely closed. Normal vitality of the pulps of 65 | has 
returned. 

Here again is a young woman who by any other surgical procedure would 
have been dentally crippled. Except for the impacted 8 | all teeth were saved 
and even their vitality. Bone regeneration is practically complete.. One must 
assume that we are dealing here with a follicular cyst originating from 8 |. The 
accompanying x-rays are very instructive (Figs. 21 and 22). 


eee 
Fig. 18. Fig. 19, A. Fig. 19, B. 


Fig. 18.—Case 5. 10/18/43. Follicular cyst originating from & | 
Fig. 19.—Case 5. A, 10/15/43. Right occlusal view. B, 10/15/43. Left occlusal view. 


Fig. 20.—Case 5. 10/15/43. Intraoral films. 


This concludes our clinical impression, which was entirely upset by the find- 
ings of Dr. M. Freund, Pathologist of the New York Institute of Clinical Oral 


Pathology. 
The microscopic study of the eyst wall removed at the first operation reads 


(11/18/48) : 


Section shows the cyst wall composed of fairly dense connective tissue. The inner 
surface is covered by multilayered squamous epithelium mostly present in 4-6 layers. In 
areas it is thinned out, in other areas for short distances it is present up to 12-13 layers. 
The basal layer is well demarkated and cuboid in appearance. The stratum granulosum 
is moderately developed. Keratinization is marked in the stratum lucidum and often is 
continuous with the scaly pinkish material which covers the surface. In focal areas the 
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shows edema, increased number of capillaries, hemorrhage, and infiltration by lym- 
ytes and plasma cells. In these areas the covering epithelium shows edema and infil- 
on by polymorphonuclear leucocytes and plasma cells. Here, narrow strands of epi- 
al cells extend into the subepithelial layer. In areas the outer surface shows a papil- 
appearance composed of connective tissue with scattered giant cells upon the surface. 


Fig. 22. 
Fig. 21.—Case 5. 9/1/48. Extraoral film. Five years after first, and four years after 


second operation (removal of 8 |). 
Fig. 22.—Case 5. 9/1/48. Intraoral films. 


This area is identical in appearance with certain areas of the cyst wall which was received 
with the outer bony plate. Section of the bony plate shows the cyst wall mostly attached; 
however, in areas it is pulled away and these areas show the connective tissue with the 
giant cells. The bony plate is composed of attenuated bone trabeculae which towards the 
cyst wall shows numerous osteoclasts lying in Howship’s lacunae and also numerous os‘eo- 
blasts lining the trabeculae which are on the outer surface. The resorption is in areas so 
extensive that actual connective tissue replaces the bone, though smal] remnants of bone 
trabeculae are still recognizable. The cyst wall in this area shows very extensive edema, 

orrhage, infiltration by lymphocytes and plasma cells. The yellowish nodule is made 

f cholesterol slits with a moderate number of foreign body giant cells. The periphery 

orly stained, necrotic, hemorrhagic, and for a short distance is covered by multilayered 
squamous epithelium. The border between the necrotic surface and the surface covered 
by epithelium shows the epithelium thickened, edematous, and infiltrated by lymphocytes 
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and plasma cells. Beneath diffuse hemorrhage and infiltration by lymphocytes and plasm: 
cells is present. Another section of the cyst wall shows an epithelial island surrounding 
a lamellated, hornified, pinkish mass. 

Diagnosis: Epidermoid cyst with severe subacute inflammatory reaction. 


Marked resorption of the outer bony plate. 
Dr. Freund reported on the soft tissue removed with the malposed third 


molar 11/30/44: 


Microscopic: Soft tissue: The histological appearance of these tissue fragments 
differs greatly from that of the previous operation. They are made up by loose connective 
tissue. One section shows fairly marked infiltration by plasma cells and lymphocytes and 
occasional epithelial nests are seen. The second fragment shows slightly dense connective 
tissue with numerous nests of resting epithelium. At the periphery bone fragments show- 
ing resorption are seen. A detached small particle shows infiltration by few polymorpho- 
nuclear leucocytes. 

Diagnosis: Soft tissue: Loose connective tissue with resting epithelium, one fragment 
showing marked inflammatory reaction (compatible with enamel organ). 


This should convince those who are still in doubt that our specialty cannot 
be practiced intelligently without the assistance of a general pathologist trained 
especially in oral pathology. ' 

The possibility of a tooth erupting out of its enamel follicle has been shown 
repeatedly ; it usually occurs in connection with mandibular third molars. The 
next ease is, therefore, of unusual interest. 


Fig. 23. Fig. 24. 


Fig. 23.—Case 6. 7/42. Follicular cyst originating from 7 |. 


Fig. 24.—Case. 6. 2/17/42. Occlusal view. 8 | not visible. 
Fig. 25.—Case 6. 2/17/42. Intraoral film. 


Case 6.—R. S., a 14-year-old girl, (2/17/42) demonstrated a later stage 
and a very unusual feature. 7 | was involved in this process (Figs. 23, 24, and 
25). The pulp test was normal. She complained of pain and swelling in this 
region. Six months ago the patient saw her dentist who said there was nothing 
wrong. Of course, 7| could not be saved but 8 was, since its follicle had no 
communication with the cyst. 
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It ean be pointed out as significant that the patient had pain during the 


e of eruption of 7|. When first examined it was only partly erupted and 
a somewhat bueceal direction. It is also important to notice the normal 
ponse to the pulp test. Now 8| and 6| give a normal response. 8/| has 


cen up the function of the lost 7| (Figs. 26 and 27). During the operation 
communication existed between the follicles of 8 | and the cyst at 7 |. 
7 | 


The final diagnosis was: follicular cyst originating from 7 | 


3 





Fig. 26. Fig. 27. 


Fig. 26.—Case 6. 4/1/48. Extraoral film. Six years after operation. 
Fig. 27.—Case 6. 4/1/48. Intraoral and Bitewing films. Six years after operation. 


Case 7.—An example of the result of the neglect, lack of study, and of 
knowledge of procedure is illustrated in the ease of M. B., a 16-year-old girl 
3/29/43) who was not complaining of anything. Fortunately, she needed an 
orthodontist who on routine examination found a cyst extending from 3] to 
6 (Fig. 28, A). Without a complete study of the case by means of the roent- 
genogram, pulp test, and laboratory tests, a practitioner removed | 3 and | 4 for 
the purpose of performing a biopsy, which revealed no diagnosis. The cavity 
had to be irrigated for some time, during which period a thorough roentgeno- 
graphic examination was made. All necessary laboratory tests including blood 
chemistries were negative. All the teeth with the exception of the two recently 
extracted ones were present, and the pulp test was normal (Figs. 28, B, 29, 
and 30). A radical operation with the removal of the entire cyst wall was per- 
formed. During the operation [5 was found so badly exposed that its removal 
was deemed wise. Fortunately, the pulp test of the remaining teeth was found 
to be practically normal a few months later. 
Many years ago I urged the profession to insist on x-raying children’s jaws 
t a very early age (extraoral films). If this had been done in this instance the 
evst would have been detected when very small. Its treatment would have been 
a minor surgical procedure or perhaps only orthodonties. 
A biopsy is often not conclusive if we are dealing with an ameloblastoma, 
as was pointed out in previous papers. Being suspicious of such a tumor, a 
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B. 


Fig. 28.—Case 7. A, 3/10/43. Follicular (?) cyst originating from [3 (?). B, 3/29/43. After 
operation elsewhere. 


Fig. 29, A. Fig. 29, B. 








Fig. 30. 


Fig. 29.—Case 7. 3/29/43. Extraoral views. A, Left and B, right. 
Fig. 30.—Case 7. 3/29/43. Before second operation. Occlusal view. 
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A. B. 


C. 


Fig. 31.—Case 7. 7/27/43. About three months after second operation.. A, Left, B, direct, and 
OC, right lateral extraoral films with orthodontic appliance in position. 


Fig. 32.—Case 7. 9/-/47. Intraoral films taken elsewhere. 
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locally radical procedure was planned, followed by sectioning of every bit of 
tissue removed. The loss of three teeth in this case (| 345) is serious and could 
have been avoided easily. b 

Shortly after the operation, orthodontic treatment was instituted. The 
x-rays demonstrate marked bone regeneration (Figs. 31 and 32). To diagnose 
this ease as a follicular cyst originating from | 3 seems a logical conelusion based 
on the thoughts expressed in this paper as well as in the previous one mentioned. 


Case 8.—The last case of this series is worthy of special consideration and 
study and defies any attempt at a diagnosis on account of our limited knowl- 
edge. M. L., a 35-year-old man (9/30/37), had a cyst removed from the left 
mandible two years previously (Fig. 33, A). All the teeth anterior to the 


— 
= 


cyst were present, as well as | 7 which was extracted at the time of operation. 





A. B. 
Fig. 33.—Case 8. 9/30/37. Radicular cyst originating from 6. A, 9/-/35. Extraoral film. 
B, 9/30/37. Recurrence of follicular cyst (?) originating from j 8. 





A. B. 


Fig. 34.—Case 8. A, 12/8/37. Shortly after radical operation. B, 11/30/38. A few months 
before incision and drainage (4/28/39), recurrence. 


The cyst probably originated from | 6. Recent roentgenographie examination 
showed a large cyst occupying the ascending ramus and extending forward 
to the horizontal ramus and to the region formerly containing the first cyst 
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Fig. 35.—Case 8. A, 5/26/39. Before radiation. B, 6/13/41. Best result after radiation. 


Fig. 36. 





Fig. 37. 


Fig. 36.—Case 8. 11/29/43. Well-developed recurrence after radiation. 
Fig. 37.—Case 8. 1/19/48. Three years, 6 months after resection. 
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(Fig. 33, B). It is not a recurrence, but a separate cyst developing from the 
follicle of | 8, which tooth was never*present, although the three other third 
molars are in position. The tissue removed at biopsy showed the usual cyst 
membrane lined with epithelium. A radical operation was performed (Fig. 
34, A), after which the cavity filled in with bone. Two years later the roent- 
genographie examination revealed a reeurrence (Fig. 34, B). The patient 
refused surgical interference and preferred radiation, even though he was 
advised against it since radiation is known not to effect a cure (Fig. 35, A and 
B). About four years later, the cyst again oceupied about half of the ascending 
ramus (Fig. 36). 

The specimen removed at the second operation was carefully examined and 
diagnosed as a follicular cyst. The important question which presents itself 
now is, ‘‘Why does a radical operation, with apparently complete removal of 
the eyst membrane and with the bone cavity kept open and permitted to gran- 
ulate from the depth of the wound, not result in a permanent cure?’’ The 
answer may lie in the presence of multiple follicles or epithelial cell rests. Tissue 
examination when the patient submits to another operation may be revealing. 











Fig. 38. Fig. 39. 


Fig. 38.—X-ray of specimen. 
Fig. 39.—Four of the many sections, taken at different levels, of specimen in Fig. 38. 


Dr. Hayes Martin saw the patient in consultation and, after observing him 
for a few months (6/7/44), decided on radical resection of the ascending ramus 
containing the eyst (Fig. 37). 

The specimen (Fig. 38) was turned over to the laboratory of the New York 
Institute of Clinical Oral Pathology for serial sectioning to permit a most care- 
ful study. Fig. 39 shows sections at four different levels. Altogether, 150 sec- 
tions were stained and studied. Dr. Freund, Pathologist of the Institute, ren- 
dered the report which follows. 
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M. L.—June 20, 1944. Path. No. 4020. 
Date received: 6/8/44. 
Date reported: 6/20/44. 


Examination of Tissue 


Gross: The specimen is the ascending ramus of the left mandible resected above the 
angle and exarticulated. The anterior two-thirds, both externally and internally, show 
expansion and thinning out of the cortical layers which were partly crushed by surgical 
inipulation. The largest defect is on the anterior surface and measures 20 x 8 mm. 
neath the thinned out cortex a brown soft mass can be seen, and felt through the per- 
rated area of the bone. The mass within the spongiosa measures approximately 28 x 
22 x 10 mm. 


KH ht 


A small piece of cyst wall was removed and sectioned before the entire specimen 
was tg be decalcified. 


Microscopic: Section shows a connective tissue wall which is partly covered by 
multilayered squamous epithelium. In some areas the epithelium shows edema, in others 
exfoliation and some parakeratosis. Upon the surface of the epithelium cellular debris 
intermingled with polymorphonuclear leucocytes is seen. ‘The basal layer is flat and 
regular throughout. Within the connective tissue wall infiltration by plasma cells and 
lymphocytes intermingled with occasional pigment containing macrophages is marked. 
Diffuse hemorrhage is seen and in one field fat containing macrophages are numerous. 


Diagnosis: Cyst wall lined with mature squamous epithelium with some exfoliation. 
There is also a marked subacute inflammatory reaction. 


M. L.—June 27, 1946. Path. No. 4020. 


Supplementary Report 


Microscopic: The entire specimen was sectioned serially. The most representative 
sections show a cyst surrounded only by thinned out cortical bone. The cyst wall is mostly 
only a thin connective tissue layer covered by epithelium which during preparation was 
easily detached from the bone. Only in one area is the attachment very definite and the 
border of the cyst membrane and bone is irregular. But even in this area the bone shows 
only moderate resorption and osteoclasts are very infrequent. This part of the cyst wall 
is broad and shows a great number of fat containing macrophages, diffuse hemorrhage and 
in most of the sections the inner surface is devoid of epithelium and shows fibrin and 
polymorphonuclear leucocytes. The epithelium is mostly multilayered and present in 4-8 
layers. Parakeratosis is marked and in areas even slight keratosis is seen. The lumen 
of the cyst shows a great amount of exfoliated material, desquamated cells, detritus, and 
polymorphonuclear leucocytes. As was mentioned previously at the site of the cyst the 
bone is thinned out. The remaining portion of the ramus shows well preserved bone 
trabeculae and the intertrabecular spaces show fatty marrow, only in areas is hema- 
topoiesis seen. 


Diagnosis: Cyst showing marked exfoliation, and chronic and acute inflammatory 
reaction (compatible with follicular cyst). 


Remark: Search for ameloblastic elements was made in approximately 150 sections. 
Nowhere could they be found. 


One may assume with reasonable certainty that we were not dealing with 
an ameloblastoma; therefore, the etiology of this case still remains unsolved. 

The study of these cases was reported to familiarize the professions inter- 
ested in this field with a successful, simple, and conservative procedure insuring 
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success in a very large percentage of cases where applicable. However, the 
prerequisite is a complete and thorough examination of the patient, employing 
every means at our disposal to arrive at a correct diagnosis, followed by what- 
ever procedure (surgical or otherwise) might be indicated. Conservatism is the 
keynote, avoiding unnecessary disturbance of normal relations of nasa] chamber 
and antrum and without crippling the masticatory apparatus, It involves also 
prolonged observation of the teeth and their vitality, and the effort spent is 
amply repaid by the retention of valuable teeth. Intelligent cooperation between 
dentist, oral surgeon, roentgenologist, and rhinologist is paramount. 

The assistance of the New York Institute of Clinical Oral Pathology in this study 
is greatly appreciated. 


101 East 79TH STREET. 





A CASE OF MUTUALLY IMPACTED THIRD AND FOURTH MOLARS 


S. M. Kozot, D.D.S., Boston, Mass. 


24-YEAR-OLD man, upon roentgenographiec examination in November, 
i 1947, presented impacted third and fourth molars completely formed in the 
right mandible. These teeth were not only impacted by the bony structure which 
eneased them, but also lay crown to crown—hence mutually impacted, one 
against the other. (Fig. 1.) 


Fig. 2. 


Upon consultation with Dr. Kurt Thoma and others, it was decided that the 
removal of these teeth as a prophylactic measure was justifiable and advisable, 
despite the fact that the patient had had no painful symptoms and had never 
been aware of their presence in his jaw (Fig. 2). 

Using Monocaine block anesthesia, a regular flap incision was made from a 
point on the ascending ramus of the mandible, well above the impacted fourth 
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molar, down to and around the buceal aspect of the second molar, exposing an 
adequate area of the bony structure. An opening in the bone was made directly 
over the fourth and third molar crowns. The interlocking cusps of the mutually 
impacted teeth were freed with an automatie malleting chisel, and the fourth 
molar was then carefully dislodged. 

The method of removing the third molar through this same opening without 
creating any further space in the bone was as follows: This tooth had a heavy 
bifureated root with a marked distally hooked curvature. With a large, round, 
sterile bur, an opening was drilled into the bueceal surface of the root of this 
third molar tooth, slightly below the dentoenamel junction. A Crane pick was 
inserted into this drilled opening, and, by use of proper direction of force, the 
tooth was elevated and literally drawn out through the original opening in the 
mandible that was used for the preceding fourth molar. 

After sterile gauze dressing had been inserted and sutures taken, the 
patient, who had been given a preoperative intramuscular injection of 300,000 
units of penicillin, had an uneventful recovery. 

A roentgenogram taken eight months postoperatively showed complete bony 
regeneration of the area. 


9 NEWBURY STREET. 



















Oral Medicine 


RECENT DEVELOPMENTS IN THE BIOLOGIC PRODUCTION OF 
AMMONIA AND THE USE OF AMMONIA AND CARBAMIDE 
IN CARIES PREVENTION 





Ropert G. KEsEL, D.D.S., M.S., E. R. Kircu, Px.D., J. F. O’DoNNELL, 
AND E. C. Wacu, D.D.S., M.S., Cuicaco, ILL. 


WO years ago we reported a possible relationship between ammonium 

production in the oral cavity and caries activity. Our studies had demon- 
strated that ammonia in concentrations as low as 0.5 mg. per ml. would in- 
hibit the growth of Lactobacillus acidophilus. The source for the ammonia 
appeared to be the natural urea content of saliva plus the presence of amino 
acids which could be deaminated in the oral cavity with the release of 
ammonia. A series of experiments have been conducted since that report 
whieh further establish other sources for ammonia than salivary urea. 


The experiments were conducted as follows: A sample of paraffin- 
stimulated saliva was collected and an ammonia determination was made im- 
mediately using the Folin permutit method.' 

Then the amount of urea contained in that saliva was measured by adding 
an extract of jack bean meal to 1 ml. of the collected saliva.2. The purpose 
of adding the jack bean meal was to supply an excess of the enzyme urease in 
order to obtain a rapid conversion of the urea into ammonium carbonate. 


A nitrogen determination was then made using the same technique em- 
ployed to make the original ammonia nitrogen determination. The increase 
in the ammonia nitrogen over that originally present is the amount of urea 
nitrogen the saliva contained. This amount of urea nitrogen plus that 
originally present represents the total ammonia nitrogen that could develop 
in the saliva during one week’s incubation if there were no other source for 
ammonia. 

That portion of the original salivary specimen not used for the urea 
determination was incubated for seven days and another ammonia nitrogen 
analysis was made. The difference between the amount of ammonia in the 
saliva after the seven-day incubation period and the amount previously 
determined, including the urea nitrogen, represents the amount of ammonia 
produced from sources other than urea. The results of this study are shown in 
Tables I, II, II, and IV. 


From the College of Dentistry, University of Illinois. 


Read before the Fifth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 18, 1948. 
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TABLE I. AMMONIA PRODUCED IN CARIES-ACTIVE PREBREAKFAST SALIVA (MG. PER ML.) 








N, AFTER 
| AMMONIA AND UREA N, AT COLLECTION 7 DAYS’ 
PATIENT | N; Nl UREA | TOTAL INCUBATION 


10 0.0075 0.08 0.0875 0.0875 
11 0.015 0.03 0.0315 0.050 
12 0.045 0.025 0.070 0.400 
13 0.055 0.045 0.100 0.450 
14 0.045 0.017 0.062 0.135 
15 0.000 0.015 0.015 0.025 
16 0.045 0.020 0.0245 0.300 
17 0.000 0.010 0.010 0.325 
18 0.035 0.010 0.045 0.485 
19 0.040 0.017 0.057 0.335 
*20 0.075 0.002 0.077 0.325 
*21 0.035 0.025 0.060 0.002 
*22 0.0075 0.0125 0.020 0.0375 
*23 0.030 0.032 0.062 0.075 
*24 0.095 0.002 0.097 0.085 
*25 0.052 0.030 0.082 0.080 
*26 0.075 0.010 0.085 0.275 
*27 0.075 0.017 0.092 0.125 
*28 0.070 0.010 0.080 0.275 
*29 0.057 0.008 0.065 ~ 0.400 











* Nonsmokers. 


TABLE II. AMMONIA PRODUCED IN CARIES-ACTIVE POSTBREAKFAST SALIVA (MG. PER ML.) 








N, AFTER 
AMMONIA AND UREA N; AT COLLECTION 7 DAYS’ 
PATIENT Nz UREA | TOTAL INCUBATION 
1 0.015 0.050 0.065 0.800 
0.000 0.006 0.000 0.625 
0.045 0.040 0.085 0.500 
0.100 0.005 0.105 0.475 
0.045 0.040 0.085 0.500 
0.050 0.005 0.055 0.550 
0.095 0.002 0.097 0.235 
0.015 0.030 0.045 0.175 
0.015 0.030 0.045 0.550 
*10 0.005 0.043 0.048 0.250 
“77 0.060 0.010 0.070 1.05 
*12 0.035 0.010 0.045 0.425 
a5 0.070 0.015 0.085 0.775 
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* Nonsmokers. 


Invariably more ammonia was found after the incubation period than 
could be accounted for by the conversion of all of the urea in the saliva. 
Salivas collected in the morning before breakfast produced the least amount 
of ammonia; salivas collected in midmorning, as a rule, formed considerably 
more. Salivas collected from caries-active individuals produced somewhat 
more ammonia than did caries-inactives, and also individuals who have the 
habit of smoking seem to produce somewhat more ammonia. It is evident 
from the increased ammonia nitrogen in all salivas after seven days’ ineuba- 
tion that there are other sources for ammonia than urea. 

The ammonia production in saliva varies considerably from time to time 
in the same individual. That fact is shown in Table V and appears to oceur 
regardless of caries activity or the time at which the saliva is collected. More 
must be learned about the reasons for the fluctuations before conclusions can 
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TABLE ITT. 


PATIENT 


AMMONIA PRODUCED IN CARIES-INACTIVE PREBREAKFAST SALIVA (MG. PER ML.) 











AMMONIA AND UREA N, AT COLLECTION 





N2 


“UREA 





N, AFTER 
7 DAYS’ 
INCUBATION 





i 

9 
*3 
*4 
"5 
*6 
“7 


0.000 
0.065 
0.045 
0.0175 
0.045 
0.007 
0.010 


0.045 
0.090 
0.045 
0.060 
0.010 
0.013 
0.040 


0.045 
0.155 
0.090 
0.0775 
0.055 
0.020 
0.050 


0.0375 
0.360 
0.185 
0.375 
0.0375 
0.050 
0.050 





*Nonsmokers. 


TABLE IV. 


AMMONIA PRODUCED IN CARIES-INACTIVE POSTBREAKFAST SALIVA (MG. PER ML.) 








AMMONIA AND UREA N, AT COLLECTION 





PATIENT 


N2 


UREA 


TOTAL 


N, AFTER 


7 DAYS’ 
INCUBATION 





8 
9 
10 
11 
12 
13 
14 
15 
16 
“iT 
*18 


0.060 
0.025 
0.045 
0.0075 
0.030 
0.035 
0.060 
0.045 
0.012 
0.007 
0.025 


0.055 
0.090 
0.060 
0.007 
0.015 
0.025 
0.080 
0.045 
0.053 
0.048 
0.070 


0.115 
0.115 
0.105 
0.0082 
0.045 
0.060 
0.140 
0.090 
0.065 
0.055 
0.095 


O75 


0.275 
0.450 
0.650 
0.150 
0.350 
0.275 
0.400 
0.450 
0.360 
0.450 
0.500 





*Nonsmokers. 


TABLE V. AMMONIA PRODUCED SAME PERSON ON DIFFERENT Days 


(Ma. PER ML.) 














PRESREAKFAST POSTBREAKFAST 
N, AFTER | 
7 DAYS’ 





N, AFTER 
7 DAYS’ 


| 
| 
| 


| 
a 
PA 


TIENT 


|ACTIVE 


IN- 


| ACTIVE N; 


INCUBA- 
TION 


PA- 
TIENT 


IN- 
ACTIVE) ACTIVE 


Nz 


INCUBA- 
TION 





Xx 0.01 
0.013 
0.042 


0.0375 
0.05 
0.05 


K 


0.04 
0.005 
0.002 


0.50 
0.55 
0.235 





0.002 
0.017 
0.010 


0.325 
0.125 
0.275 


0.040 
0.030 
0.030 


0.500 
0.175 
0.550 





0.080 


0.0875 





0.025 
0.0125 
0.032 


0.0025 — 
0.0375 
0.075 





0.030 
0.025 
0.045 


0.050 
0.400 
0.450 





0.002 
0.010 
0.008 


0.085 
0.275 
0.400 





0.015 
0.010 
0.010 


0.025 
0.325 
0.480 





0.017 
0.020 
0.017 


0.135 
0.300 
0.335 





0.06 
0.053 


0.375 
0.360 
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be made about the relationship of ammonia production in the carious condi- 
tion. 

In 1945 we suggested the presence of amino acids in saliva as a possible 
source for ammonia production for they have an amino or NH, radical in 
their chemical structure. At the 1946 Dental Medicine Seminar we reported 
that there were at least eleven amino acids in human saliva.’ Their presence 
had been determined quantitatively using the microbiologic assay technique 
which recently had been developed. This technique is a very exacting one 
which measures in micrograms the amount of a specific amino. acid in a body 
tissue or fluid. Tests for six more amino acids have been developed and 
applied to saliva since that report, so that now we have found seventeen 
present in varying amounts as shown in Table VI. Glutamic acid was found 
in the largest quantities and methionine in the smallest, there being only a 
trace of the latter. A record of the caries status as determined by lacto- 
bacilli counts and clinical examination was kept for each subject from whom 
saliva was collected. Variations in the concentration of the seventeen amino 
acids appear to be independent of the carious condition. 


TABLE VI. VARIATION IN THE AMINO ACID CONTENT OF HUMAN SALIVA 








| MG. PER CENT OF AMINO ACID 


INACTIVE MODERATELY ACTIVE VERY ACTIVE 
AMINO ACID 6 SUBJECTS 7 SUBJECTS 5 SUBJECTS 


Tryptophane 0.23-0.48 0.2-0.9 0.12-0.55 
Arginine 3.3-8.6 4.2-7.0 5.0-10.0 
Valine 1.0-1.6 0.7-2.2 0.9-2.2 
Glutamic acid 4.0-8.0 3.0-12.5 5.0-12.6 
Phenylalanine 0.6-1.75 i F 1.35-2.5 
Threonine 0.6-5.6 4-2. 0.4-5.5 
Lysine 0.25-1.5 4-1. 0.45-1.2 
Glycine 1.9-10.0 9-13. 2.5-15.5 
Tyrosine 0.2-0.3 2-0. 0.4-1.0 
Proline 0.6-1.5 5-0. 0.35-0.8 
Leucine 0.05-0.2 .05-0.2 0.025-0.075 
Serine 1.5-1.8 . 1.6-1. 1.0-1.6 
Tsoleucine 0.2-0.6 4-0. 0.5-0.9 
Cystine 0.20-0.40 17-0. 0.16-0.35 
Histidine 0.4-1.3 35-2. 0.45-1.6 
Methionine Less than 0.05 0% Less than 0.05 
Aspartie acid 0.15-0.45 0.15-0.60 0.16-0.35 











There are many factors, of course, that influence salivary secretion and, 
consequently, the concentration of the various salivary components including 
the amino acids. The volume of saliva secreted during definite time intervals 
varies in individuals, and as a result the amount of any of the salivary con- 
stituents may not be the same. Saliva was collected, therefore, from various 
individuals for a definite time period. The amino acid content then was ecalcu- 
lated on a rate of flow basis. Table VII shows the findings on four amino 
acids expressed in micrograms per minute. Again no correlation between 
caries activity and the salivary content of these four amino acids could be 
established on a time or rate of flow basis. 

The variations from individual to individual that we have found may 
be due to differences in the diet and the metabolic rate of the person, as well 
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TABLE VII. SALIVARY AMINO ACID EXCRETION PER MINUTE MICROGRAMS OF AMINO ACIDS 
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as to the nutritional requirements of the oral flora. Different species of 
bacteria vary in specific amino acid requirements. Therefore, the bacterial 
activity in the mouth may determine the amount of a particular amino acid 
left in the saliva for analysis. The entire problem of the organic composition 
of saliva, how it may be altered, and the effect it may have on the bacterial 
population of the mouth is, in our opinion, of fundamental importance and 
should receive intensive investigation. 


Our studies have shown that individuals who are resistant to caries form 
ammonia more rapidly in their saliva than do individuals who are caries- 
active. The accompanying graphs show the difference in the rate of ammonia 
production when whole salivas from ecaries-active and from caries-resistant 
individuals are incubated for eight days and also when these salivas are 
inoculated into beef broth culture medium and incubated for the same period. 
The broken line in Fig. 1 indicates the development of ammonia in caries- 
active saliva, and the solid line indicates that produced in caries-resistant 
saliva. There was no ammonia in the ecaries-active saliva at the beginning of 
the ineubaiton period and only 0.025 mg. of ammonia nitrogen in the caries- 
resistant saliva. Analysis after twenty-four hours of incubation showed 
that more ammonia had been produced in the caries-resistant than developed 
in the earies-active. During the second day the ammonia production in the 
caries-active saliva began to increase, but it still contained less than half the 
amount produced in the earies-resistant saliva. By the end of the third day’s 
incubation, the ammonia nitrogen in the earies-active had gained considerably 
on that being produced in the ecaries-inactive, and at the end of the fourth 
day the levels were equal and continued so for the remainder of the eight days. 

Fig. 2 shows that similar curves were not obtained when equal amounts 
of broth eulture medium were inoculated respectively with 1 Ml. of the two 
salivas and these cultures incubated for eight days. While ammonia began to 
form at onee in the eulture of the caries-inactive saliva, there appeared to be 
a lag phase for three days in ammonia production by the caries-active saliva 
culture. Between the third and fourth days of incubation ammonia began to 
form in the earies-active culture, and the formation paralleled that forming 
in the earies-inactive culture until the sixth day. During the period between 
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Fig. 1.—Ammonia production in saliva during an eight-day interval. 
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Fig. 2.—Ammonia production in broth medium inoculated with 1 ml. of whole saliva during an 
eight-day incubation period. 
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e sixth and seventh days the ammonia production in the caries-active culture 
ereased so that on the seventh day the amount was almost equal to the 
nmonia eontent of the earies-inactive culture. There was a slight and 
rallel drop in the ammonia levels in both eultures between the seventh and 
ehth days. 


Some of our preliminary studies indicated that ammonia would not form 
sufficient amounts to inactivate lactobacilli if glucose was present in saliva 
in the culture medium into which saliva was inoculated. We have de- 
mined that sugar has a depressing effect on the natural ammonia-producing 


echanism in saliva. The depressing action accompanies the stimulating 
eifeet that sugar has on the fermentative or acid-producing systems. 


Srd Day 6th Day 
Y - 14,000 8,500 25,000 
LeAe = 540,000 Uncountable Uncountable 


pH = 6.6 3.4 2.8 
“lg = None None None 


* Mg. percent 
Y = Yeast 
LeAe = Lactobacillus Acidophilus 


Fig. 3.—Effect of glucose on ammonia production. The same saliva incubated with and 

without glucose for eight days. No ammonia production in glucose containing saliva and 

irked bacterial proliferation. Ammonia production and bacterial inhibition in saliva incubated 
without glucose. (From Northwest Dent. 27: 127, 1948.) 


9 


Fig. 3 gives a striking example of this finding. Forty milliliters of 
raffin-stimulated saliva were collected in the morning before breakfast from 
girl 13 years of age who had extensive dental caries. After thorough 
xing; the sample of saliva was divided into two equal parts. One-tenth 
a milliliter of both halves was immediately plated onto tomato agar medium 
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having a pH of 5.0 for bacterial counts. Hydrogen-ion and ammonia nitrogen 
determinations were also made. Then to one of the halves 1 ml. of a 10 per 
cent glucose solution was added. Both portions of saliva were incubated 
for eight days at body temperature. At daily intervals 0.1 Ml. of each portion 
was plated onto tomato agar medium and a hydrogen-ion determination and 
an ammonia nitrogen reading were secured. Fig. 3 shows the marked con- 
trast between the developments in these two cultures of the same saliva. At 
the beginning the yeast count in that portion of saliva to which no glucose had 
been added was 12,500. The lactobacilli count was estimated at 492,000. The 
counts for the saliva to which the glucose was added were: yeast 14,000, 
acidophilus 540,000. The hydrogen-ion concentration in both specimens was 
6.6, and the ammonia nitrogen content was zero. 

After three days’ incubation the bacterial counts in the saliva with no 
glucose had dropped more than 50 per cent. The yeast count was 6,000 and 
the lactobacilli count was 215,000. Whereas, in the saliva with the glucose 
added the yeast count was 8,500 but the lactobacilli had increased to the 
point where the colonies could not be counted. The hydrogen-ion concentra- 
tion in the saliva without glucose had become alkaline to pH 7.2, whereas the 
pH in the saliva with glucose added had become much more acid, dropping 
to pH 3.4. Ammonia had been formed in the glucose-free saliva so that there 
was 0.36 mg. per MI. of ammonia nitrogen present. There was no ammonia 
nitrogen in the saliva with glucose added. 

The sixth day showed a marked reduction in yeast and lactobacilli in 
the glucose-free saliva—the total count being 32,650. The hydrogen-ion con- 
centration of this specimen had increased to 7.6, and there was 0.74 mg. of 
ammonia nitrogen present. The saliva containing the glucose after six days 
of incubation showed 25,000 yeast and the lactobacilli were too many to 
eount. The hydrogen-ion concentration was decreased to 2.8 and there was 
no trace of ammonia nitrogen. On the seventh day the saliva without the 
glucose showed a further reduction in bacteria which would grow on acid 
medium, the count being 2,300. The hydrogen-ion concentration was over 
7.6 and there was 0.76 Ml. ammonia nitrogen present. On the eighth and 
final day of the saliva ineubation there were no lactobacilli or yeasts re- 
maining in the glucose-free saliva, whereas they were present in uncountable 
numbers on the tomato agar culture made from the saliva to which sugar 
had been added. The saliva from which the lactobacilli had disappeared had 
maintained its alkalinity above pH 7.6, and the ammonia nitrogen content 
measured 0.648. The glucose saliva had not yet shown any ammonia nitrogen 
formation, and the pH was still very acid (2.8). 

Sugar, therefore, has a double action in the production of caries. One is 
its conversion into acids that can destroy tooth structure. The other is its 
depressing effect on ammonia development, which compound has a limiting 
action on the bacteria that are associated with acid formation. 

During the past year we were provided an opportunity to collaborate 
in a nutritional study being conducted by the Department of Home Economics 
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i the Urbana campus under the direction of Dr. Janice Smith. The primary 
nurpose of this investigation is to evaluate the protein nutritional value of 
certain foods. Seven university women were selected for the study and were 
provided their board and living quarters, along with a monthly stipend, for 
participating in the program. 

The basal diet was extremely low in nitrogen, providing but 0.2 Gm. per 
day. The ealorie content provided forty-five calories per kilogram of body 
weight, varying between 2,000 and 2,2000 calories depending upon the in- 
dividual. It eonsisted of sugar, cornstareh, salt mixture, vitamins, lemon 
juice, and agar. 

The protein mixture being tested contained oatmeal, 18 per cent cream, 
ground beef, potatoes, and white bread made with water. The nitrogen in- 
take was varied by altering the amount of the mixture fed, but the proportions 
of the five protein-containing substances in the mixture always remained the 
same. Nitrogen balance determinations were made daily by weighing the 
amount of nitrogen ingested and determining the urinary and fecal nitrogen 
excreted. Four of the seven original subjects.remained in the study for eight 
months. 

We were invited to see what effects the low protein diet and the varia- 
tions in nitrogen intake might have on the amino acid content of the saliva. 
Saliva specimens were collected before breakfast by paraffin stimulation. The 
specimens were taken a day or two prior to an alteration in the nitrogen in- 
take so that the subjects had been on a particular diet from eight to eleven 
days. The specimens were autoclaved immediately after collection under such 
conditions that no protein hydrolysis took place. 

Personnel limitations permitted us to analyze for only four amino acids. 
The four selected were leucine, methionine, histidine, and tryptophane. 

The variations are shown in Figs. 4, 5, 6, and 7. The amounts of amino 
acid expressed in micrograms are indicated on the ordinate; the variation 
in nitrogen intake is expressed on the abscissa. All four of the amino acids 
were at their highest level at the beginning of the study. The levels were 
within the range found in the saliva of average individuals. All showed a 
reduction with the reduced nitrogen in the diet. There was some reflection of 
the variation in the nitrogen intake, but the fluctuations were not too con- 
sistent. The histidine level in saliva seemed able to recover most efficiently 
when the nitrogen level in the diet was increased. 

One of the individuals, G. G., was earies-inactive as indicated by clinical 
examination and lactobacilli counts. The other three were caries-active. No 
correlation could be made between caries activity and the levels of these four 
amino acids in the saliva as the protein intake was changed. Blood and urine 
levels for these amino acids were made by the Department of Biochemistry, 
and about the same proportionate changes in levels occurred in these fluids as 
occurred in the saliva. 

We realize that no eonelusions can be drawn from these meager data, 
but we hope to continue this work on an expanded basis to see if any im- 
portant trends ean be uncovered. Five subjects are under study this year. 
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More significant results might become apparent if, instead of placing the 
individuals on a protein-depleted diet, they were placed on a high protein 
diet. Individuals who are caries-resistant may have a more efficient mecha- 
nism for assimilating and utilizing protein material than do earies-actives 
This difference might be revealed by feeding concentrations of specific amino 
acids and then analyzing saliva for them. Such a difference might not be 
apparent in studies concerned with reduced nitrogen intake. 
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Two years ago at the Third Annual Seminar we gave the formula for a 
dentifrice and mouth rinse containing 5 per cent dibasic ammonium phosphate 
and 3 per cent carbamide or synthetic urea to be used experimentally for 








MICROGRAMS 


BIOLOGIC PRODUCTION OF AMMONIA AND USE OF AMMONIA AND CARBAMIDE 469 


MICROGRAMS 
























155 
MCG. OF L. HISTIDINE PER ML. OF SALIVA 
ON LOW NITROGEN DIET. 
10 4 
B- - 
ae wx * ‘ is 
V ig " 
“Pee, er al 
uu v T T T T T T T 7 
4.0 34 1.4 25 25 42 4 1.9 0.2 
VACATION WHOLE EGG WHITE BREAD 
Fig. 6. 
3 - 
g - 
\ 
T>- ‘ 
\ 
\ 
\ 
6- ‘ 
\ MCG. OF L. TRYPTOPHANE PER ML. OF 
< SALIVA IN LOW NITROGEN DIET. 
4 + 
3-4 
2- 
1-4 
40 8034 4 8% e285 42 La 9 «Of 
VACATION WHOLE EGG WHITE BREAD 














470 





KESEL, KIRCH, 0’DONNELL, AND WACH 





controlling dental caries.*| We reported that in vitro studies had shown that 
the previously mentioned ingredients in the proportions recommended had a 
synergistic effect on destroying lactobacilli and preventing lactic acid forma- 
tion from glucose degradation. Five per cent dibasic ammonium phosphate 
alone had an inhibiting effect on lactobacilli but did not prevent acid forma- 
tion in a saliva-glucose mixture. Large amounts of carbamide would prevent 
acid formation, but they also stopped the natural ammonia production by 
paralyzing the deaminating enzyme systems as well as the fermentative ones. 
Small concentrations of carbamide were shown to have a stimulating rather 
than an inhibiting effect on acid formation in saliva-glucose mixtures. The 
optimal coneentration for clinical use as shown by the laboratory studies was 
5 per cent dibasic ammonium phosphate and 3 per cent urea. 


It is apparent that by using the combination we have a more stable 
and active destroyer of lactobacilli and yeasts than we had in dibasic am- 
monium phosphate alone, and, furthermore, we have one that better regulates 
the chemical activity in the bacterial population, reducing acid formation 
and stimulating the natural ammonium production. The combination has 
been put to clinical use and the results appear to bear out the conclusions de- 
rived from the test tube experiments. 

We have recommended that patients brush their teeth after each meal, 
if possible, and before retiring, with a dentifrice, the formula for which we 
presented at the Seminar two years ago. The mouth is not to be rinsed with 
water following the brushing as water will dilute and wash away the dibasic 
ammonium phosphate and urea before it has an opportunity to exert its in- 
fluence on the oral flora. If the patient insists on rinsing the mouth to be 
rid of any debris that has been brushed off the teeth, a mouth rinse contain- 
ing 5 per cent dibasic ammonium phosphate and 3 per cent urea prepared 
according to the formula given two years ago is used so that the effective 
levels of ammonia and urea will not be too rapidly diluted. We prefer, how- 
ever, not to use any wash but to have the patient refrain from rinsing, letting 
the dentifrice slowly dissipate itself into the saliva. 

In those cases in which we can get conscientious cooperation, we have 
continued to observe a decided drop in the salivary lactobacilli counts 
within three weeks. In some mouths the lactobacilli may completely disap- 
pear in a relatively short period. In others, following the initial drop, the 
counts may level off for several weeks and then again begin to reduce. Still 
in others, the counts may persist at levels that indicate caries activity. The 
patient’s variation in sugar consumption is often reflected in those reduced 
but persistent lactobacilli counts. Table VIII lists the lactobacilli counts 
for sixty patients who have had the dentifrice prescribed for eighteen months. 
The first column gives the lactobacilli count before beginning with the denti- 
frice. This figure is an average of the salivary counts from three specimens 
collected on three different days. The figures in the second column are the 
counts after one year’s use of the dentifrice, and those in the third column 
are the counts after eighteen months. 
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TaBLE VIII. Errects oN LACTOBACILLI CoUNTS OF EIGHTEEN MONTHS’ CLINICAL USAGE OF 
A MovutH RINSE AND DENTIFRICE CONTAINING AMMONIA AND UREA 
SUJECT | A | B c SUBJECT A B c 
1 1,300,000 | No growth 6,400 31 820,000 |No growth | No growth 
2 970,000 62,000 | No growth 32 390,000 90,000 45,000 
3 480,000 6,400 11,060 | 33 560,000 11,500 No growth 
4 1,500,000 80,000 14,000 | 34 375,000 |No growth 12,000 
5 690,000 | No growth | No growth| 35 1,100,000 41,000 28,000 
6 360,000 | No growth 1,500 36 280,000 |No growth | No growth 
7 1,400,000 40,000 70,000 37 265,000 18,000 11,000 
8 1,100,000 50,000 1,800 38 160,000 | No growth 250 
9 675,000 3,000 | No growth} 39 73,000 |No growth | No growth 
10 500,000 12,000 16,000 40 1,500,000 40,000 60,000 
11 | 1,250,000 30,000 70,000 41 1,450,000 30,000 | No growth 
12 562,000 18,000 | No growth 42 900,000 15,500 No growth 
13 675,000 3,000 | No growth 43 370,000 12,000 14,000 
14 300,000 | No growth 5,000 44 265,000 | No growth 8,000 
15 220,000 | No growth 500 45 900,000 110,000 No growth 
16 290,000 18,000 30,000 46 294,000 18,000 15,000 
17 900,000 | 15,500 12,000 47 750,500 30,000 40,000 
18 415,000 10,000 | No growth 48 600,000 120,00 5,000 
19 509,000 12,500 26,000 49 385,000 2,000 12,500 
20 562,000 | No growth 55,000 50 315,00 |No growth 1,500 
21 410,000 1,500 |No growth 51 160,500 15,000 No growth 
22 561,000 |No growth 3,000 52 1,250,000 35,000 60,000 
23 1,500,000 | 110,000 140,000 53 485,000 |No growth | No growth 
24 680,000 3,000 | No growth 54 755,000 30,000 30,000 
25 940,000 | 160,000 70,000 55 509,000 110,000 40,000 
26 54,000 |No growth | No growth 56 820,000 2,500 No growth 
27 540,000 15,000 2,500 57 210,000 45,000 No growth 
28 670,000 3,000 9,000 58 425,000 |No growth | No growth 
29 145,000 | No growth | No growth} 59 865,000 61,000 73,000 
30 300,000 5,000 | No growth| 60 59,000 |No growth | No growth 


























The conduct and the clinical evaluation of a caries control program are 


exceedingly difficult. 


The carious process is so slow and intermittent that an 


individual under treatment must be observed for eighteen months, preferably 
two years, before any conclusions can be drawn regarding the effectiveness of 
the treatment. The disease is so prevalent that a large number of individuals 
—around three hundred—must be studied if the results are to be statistically 
valid. The criteria used to judge the results of treatment must be exacting. 
A cursory examination before and after will not suffice. The examinations 
must be carefully made and recorded using dried teeth, sharp explorers, and 
good x-ray pictures, preferably Bitewing. As nearly as possible the same 
examiners should make both the before and after examinations. Patients 
who will conscientiously cooperate for two years in a rigid scientific caries 
control program are not too numerous, and usually they are those who have 
become alarmed because they have developed a large number of lesions. Such 
subjects are not too good for a caries control study because many of their 
tooth surfaces have already become decayed and have been restored, thus 
making them less vulnerable to new carious attacks. 

Because of these difficulties we are still unable to draw conclusions from 
our clinieal studies. Using,dental students and clinic patients, we have not 
been able to conelude a two-year study on a large enough group to be statis- 
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tically significant. A two-year check on our original group of forty-five highly 
active subjects shows the following results. Thirty-three of them concluded 
the two years of the brushing regime. Nineteen developed no new lesions. 
Fourteen developed twenty lesions between them or about 1.5 cavities apiece 
in the two years. We are aware that these results are not significant. In the 
first place the group was entirely too small and in the second place it was not 
adequately controlled, for.a comparable group using the same brushing pro- 
cedure with a nonmedicated dentifrice was not observed for two years. We 
do not know how much eredit to give the brushing and how much to give the 
dentifrice. 

In the third place, our subjects had been very caries-active before the 
brushing treatment. Many of their tooth surfaces vulnerable to caries had 
already been attacked and filled. Therefore, they did not have as many 
susceptible areas when they began the study as was to be desired. Recognizing 
these difficulties, much of our time during the past fifteen months has been 
devoted to getting under way a study on 1,900 grade school children, which 
should give us the answer to the effectiveness of oral hygiene and of a 
dentifrice containing ammonia and urea for the control of dental caries. The 
fifth grade level was selected so that most of the carious deciduous teeth would 
have been shed and permanent teeth would be erupting unattacked by caries. 
The children have been divided into four groups of over four hundred each, so 
that if a number are lost during the two-year study period, we can still con- 
elude with three hundred in each group. That number will permit statistical 
analysis. 

Three of the groups brush their teeth twice each school day under the 
supervision of the room teacher. The brushings are done uniformly on the 
opening of the morning and afternoon sessions. Each brushing period requires 
about ten minutes of class time. Special equipment has been provided so that 
the brushings may be done at the room desks. 

Dentifrice is also provided for home brushings after the evening meal, 
before retiring, and on Saturdays and Sundays. Each child was given a 
prophylaxis and a mouth examination including Bitewing x-ray pictures be- 
fore starting the brushing program. 

Each group is using a different dentifrice. Two are using dentifrices 
containing dibasic ammonium phosphate and urea. The third is brushing with 
a control powder, not medicated. The fourth group is serving as a control— 
they are not being provided with any dentifrice or any supervised brushing 
program. Two cities are being used—Aurora and Peoria—to contro] the 
fluorine variable. The Aurora water supply contains 1.2 parts per million of 
fluorine and the Peoria water 0.2 parts per million. The objections and diffi- 
culties usually encountered in a caries control study should be overcome in 
this project, and we hope through it to get the information required in regard 
to the clinical control of caries. 
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Summary 


1. More ammonia is formed in saliva than can be derived from the con- 
version of salivary urea. 

2. Amino acids are an important source of ammonia, and seventeen have 
been found to oceur in saliva. 

3. Sugar in saliva has a depressing effect on ammonia production as well 
as a stimulating effect on acid formation. 

4. The salivary content of four amino acids was influenced by the nitrogen 
content of the diet. 

5. Dibasic ammonium phosphate (5 per cent) and urea (3 per cent) when 
in combination have a synergistic effect in inactivating glycolytic bacterial 
enzyme systems in saliva that produce lactic acid and in inhibiting the growth 
of lactobacilli and yeasts. 

6. Clinical studies indicate that the conscientious use of a dentifrice con- 
taining these agents produces a reduction in caries activity, but a larger 
number of young individuals must be studied before conclusions can be 
drawn. 

We gratefully acknowledge the technical assistance of Mrs. Geneva B, Anderson and 


the cooperation of Dr. Janice Smith, Professor of Nutrition in the Department of Home 
Economies, College of Agriculture, University of Illinois. 
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CLINICAL APPLICATIONS OF ANIMAL EXPERIMENTATIONS. 
STUDIES ON THE CAUSES OF PERIODONTAL DISEASE 


Cuas. H. M. Witu1aMs, D.D.S., B.Sc. (DENt.), Toronto, CANADA 


BSERVATIONS that result from controlled experiments using animals 

are frequently more reliable than evidence collected in a study of human 
subjects. The difficulty of control of the many variables among a group of 
human beings is so great that some studies are impracticable, or if the controls 
are not accomplished, the results of the study are open to a wide range of in- 
terpretation or misinterpretation. It is therefore desirable that the animal 
experimentation method be employed in the study of the causes of periodontal 
disease. The brilliant studies of Banting and Best, which led to the isolation 
of insulin and to the successful application of insulin in the treatment of 
artificially induced diabetes, were carried very close to completion using de- 
panereatized dogs. The next and final step of their achievement was a single 
transfer of the insulin treatment method to human beings already in advanced 
diabetic coma. It is almost too much to hope that such a sweeping success may 
be achieved in a study of the etiology and control of periodontal disease, but 
some encouraging evidence has already been produced and the following is an 
attempted assessment of it. 

Smith' has suggested that the causes of periodontal disease may be classified 


1. General metabolic disturbances. 
2. Loeal metabolic disturbances. 
3. Infection with anaerobic organisms. 


Many authorities seem to consider the order of importance of the various 
groups of causes of periodontal disease in human beings to be as shown by Smith. 
Studies on the etiology of periodontal disease, using experimental animals, have 
been productive of results which also seem to support such an opinion. 

From the Department of Periodontology, Faculty of Dentistry, University of Toronto. 


Read before the Fifth Annual Seminar for ‘ond Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 20, 1948 
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General Metabolic Disturbances 
Vitamin A Deficiency.—The classic early studies of Wolbach and Howe? 
on vitamin A deficiency led to a report of striking changes in the epithelium 
which were characterized in the first stage by atrophy followed in the latter 
stages by proliferation and the production of hyperkeratinized superficial layers. 
The production of excessive keratin was also observed in glands and ducts, 
including the salivary glands and ducts, and in severe cases marked derange- 
ment of the function of the glands or occlusion of the ducts occurred. A later 
study by Boyle® on the relation of vitamin A deficiency to periodontal disease 
failed to reproduce the results reported by Wolbach and Howe, and it has been 
suggested that the diet arranged for their early experiments unwittingly caused 
multiple deficiencies which were not considered at the time. Boyle did, how- 
ever, report some evidence of degeneration of the collagen fibers of the perio- 
dontal membrane and some apical extension of the epithelial attachment. 






































Mellanby* reported concerning the effect of a prolonged severe vitamin A 
deficiency in the maternal diet of pregnant rats. The dentitions of the offspring 
exhibited serious disturbances of dentine formation and of calcification of the 
roots. There was also a tendency for more rapid apical extension of the gingi- 
val epithelial attachment in the rats on a vitamin A deficient diet than in the 
control animals. In this experiment the deficiency was so severe and prolonged 
that the tissues of both the mothers and the offspring were negative to tests for 
vitamin A. 

Ziskin® and co-workers tested experimentally, using monkeys, the relative 
influences of vitamin A and estrogen on the epithelium of the gingivae, alveolar 
and areolar mucosa. They observed a comparable hyperkeratosis accompanying 
both vitamin A deficiency and long-term large-dose estrogen administration. 
They also reported that the hyperkeratosis of the epithelium which followed 
large doses of estrogen was reduced by high vitamin A administration. In a 
contrasting study, degeneration of the epithelium of the gingivae which resulted 
from excessive vitamin A administration was overcome and corrected by the 
addition of estrogenic hormone to the vitamin A dosage. 

They conclude that vitamin A deficiency and excessive estrogen produce 
similar effects on the epithelium of the gingivae and oral mucosa, and they 
supply evidence that suggests that both of these substances are in turn related 
to thyroid function. They submit the explanation that estrogen may, by sup- 
pressing the activity of the anterior pituitary, depress the thyroid secretion. 
Since thyroid secretion appears to be responsible for the conversion of pro- 
vitamin A into vitamin A, hypothyroidism tends to be associated with evidences 
of vitamin A deficiency. 

Radusch® has reported on the complementary relationship of vitamin A 
and some of the vitamin B factors, particularly riboflavin. She suggests that 
even a marked vitamin A deficiency may not have serious effects if vitamin B 
intake is adequate, but that a serious vitamin A deficiency may constitute a 





476 CHAS. H. M. WILLIAMS 


drain on the vitamin B metabolism so that the patient may exhibit evidences 
of both a vitamin A and vitamin B deficiency. 

The evidences mentioned, arising from experimental studies, suggest that 
prolonged vitamin A deficiency produces only moderate clinically observable 
changes characterized by mild thickening and blanching of the mucosa, The 
histologic changes constitute a striking tendency for the establishment of hyper- 
keratotie superficial layers. An interrelationship of the effects of estrogen, 
thyroid secretion, and certain of the vitamin B factors seems to be supported by 
good evidence. 


Vitamin B Deficiency.—Becks and Morgan’ in 1942 presented one of the 
first reports concerning an experiment to study the effects of deficiencies of 
nicotinie acid and of the filtrate fraction of the vitamin B complex on the teeth 
and periodontal tissues of dogs. 

Deficiency of some other factors of the vitamin B complex, such as ribo- 
flavin, pyridoxine, and thiamine, had been observed to cause degenerative 
changes in tissues in and about the mouth, but most of the lesions were of the 
lips, tongue, and cheek. 

For the first experiment three dogs were placed on a diet deficient only 
in the filtrate fraction of the vitamin B complex, two dogs were given a diet 
deficient in both filtrate fraction and nicotinic acid, and one dog had a diet 
deficient in nicotinic acid only. Two dogs on a nutritionally adequate diet 


acted as controls. The period of observation ranged between five months and 
ten months for different animals. 


At the end of the experiment all of the animals with deficiency of the fil- 
trate factor and of both the filtrate factor and nicotinic acid exhibited marked 
degenerative changes of the teeth and periodontal tissues. The clinical, roent- 
gen graphic, and histologic examinations revealed striking evidence as follows: 
a generalized osteoporosis of the jaws and resorption of the roots of the teeth; 
extensive inflammation and infection of the gingivae and of the alveolar and 
areolar mucosa; by extension from the gingival tissues the destructive process 
had involved the periodontal membrane and alveolus to produce an inflammatory 
or simplex type of periodontal disease; large amounts of calculus had formed; 
the crowns of the teeth showed extensive decay. 

These very significant observations led to the development by Becks, 
Wainwright and Morgan® of several more extensive and more thoroughly con- 
trolled experiments concerning the influences of factors of the vitamin B com- 
plex on the periodontal tissues. A study reported in 1943 essentially confirmed 
the findings of the first study, but it produced evidence which seems to indicate 
that pantothenic acid has the most significant effects on the periodontal tissues 
of any of the components of the filtrate fraction. This study also revealed that 
prolonged deficiency of the filtrate factor was usually accompanied by a rela- 
tively noninflammatory degenerative process involving the periodontal tissues 
and leading finally to a horizontal atrophy of the supporting structures of the 
teeth. 





= .% 


cr Ww “ 















CLINICAL APPLICATIONS OF ANIMAL EXPERIMENTS. PERIODONTAL DISEASE 477 





In the presence of prolonged deficiency of either nicotinic acid alone or of 
both nicotinie acid and filtrate fraction, marked inflammatory reaction with 
neerosis of epithelium and the collection of large amounts of calculus was ob- 
served. The advanced condition resulting from this cause constituted an in- 
flammatory horizontal type of periodontal disease. Wainwright and Nelson® 
in 1945 tested the effect of pantothenic acid deficiency and of pantothenic acid 
therapy on the oral and periodontal tissues of rats. Rats on a prolonged panto- 
thenie acid deficiency showed progressively : 

Early hyperkeratosis of enamel and mouth epithelium, followed by necrosis 
of epithelium, gingivae, tongue, and palate, necrosis down to and affecting the 
alveolar edge. In all eases and in all stages with acute pantothenic acid de- 
ficieney there is a striking lack of the cellular infiltration phase of inflammatory 
reaction. This is in contrast to the reaction to niacin deficiency where in- 
flammatory reaction is a striking feature. Wainwright’ in 1947 stated: 


Under experimental conditions, destruction of parodental soft tissues, marginal al- 
veolar atrophy, and severe inflammation result from niacin deficiency, Necrosis of oral 
epithelium, subsequent destruction of underlying soft tissue, marginal atrophy, and a con- 
trasting lack of inflammatory response is found in pantothenic acid deficiency. Disturbances 
of dental growth, bone trabecular distribution, and bone marrow result from pyridoxine 


deficiency. 
He also made the significant statement that clinically observable changes in 
the epithelium are likely late manifestations of dietary deficiency. Burrill" 
observed ten young male students during a period of seven months when some 
of them were consuming a diet deficient in vitamin C and the rest were receiving 
a diet deficient in both vitamins B and C. Two others on an adequate diet acted 
as controls. He reported that there were no degenerative changes of the oral 
tissues which could be observed photographically, roentgenographically, or’ by 
the use of the biomicroscope which could be related to the dietary deficiencies. 
It is still possible that a more prolonged, even though less severe, deficiency 
might produce clinically significant damaging effects. 

Vitamin C Deficiency.—Although the preventive and curative value of 
certain foods in the gingivitis of seurvy has been common knowledge for many 
years, it is only lately that reliable evidence concerning the influences of 
vitamin C on the periodontal tissues has been developed by animal experi- 
mentation. 

In 1937 Boyle and associates’? reported on the effects of partial and com- 
plete vitamin C deficiency on the periodontal tissues of guinea pigs. They 
stated that in both the acute and chronic ascorbic acid deficiency generalized 
rarefaction of the alveolus occurs. The rarefaction is a result of failure of the 
osteoblastic cells to form new bone matrix, and there is a concomitant failure 
of the fibroblastic cells to form new collagen fibers. This results in a widened 
and less dense periodontal membrane and a clinically loose tooth. They sug- 
gested that a tooth with such a weakened support may suffer additional damage 
to the periodontal tissues because of functional loading. They expressed the 
opinion that the extensive rarefactions of bone and degeneration of collagen 
fibers observed in the guinea pigs are identical with the changes seen in the 
‘diffuse alveolar bone atrophy pyorrhea.’’ 
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Glickman" maintained acute vitamin C deficiency in 25 young adult guinea 
pigs for thirty-five days. His findings support the previously stated opinions of 
Boyle et al.'* He made the additional observation, however, that in spite of 
the very extensive bone rarefaction and degeneration of the periodontal mem- 
brane in acute vitamin C deficiency, it did not increase the incidence of marginal 
gingivitis over that seen in the control group. Thus pocket formation is not 
initiated by the acute vitamin C deficiency, but when it does oceur under the 
influence of a complicating factor, it progresses more rapidly than in the con- 
trol group of animals. 

In a previous experiment to that discussed, Glickman" studied the response 
to injury of the gingivae in the vitamin C deficient and control groups. The 
vitamin C deficient animals, in contrast to the control group, exhibited failure 
of the defensive phases of inflammatory reaction and inhibition of normal 
fibroblast formation and in the formation of new bone matrix. Failure of the 
normal delimiting barrier effect of inflammation in the vitamin C deficient 
group allowed an exaggerated destruction of the periodontal tissues. 

There have been many reports concerning attempts to relate clinically 
observable manifestations in human mouths to variations in the vitamin C in- 
take. Burrill’* and Crandon and associates observed volunteer subjects who 
remained on vitamin C deficient diets up to nine months. Ascorbic acid content 
of the blood plasma and white blood cells was zero or very low for seven months. 
There was no more evidence of gingivitis or periodontal disease that could be 
observed by direct vision, photographs, roentgenographs, or biomicroscope in 
the vitamin C deficiency group than in the control subjects. It has been stated 
that gingivitis is a late symptom of vitamin C deficiency, and this opinion is 
confirmed by the previously described experiment of Glickman. 

Radusch,’* Burrill,’ and others found no obvious etiological relation be- 
tween low vitamin C intake and gingival and periodontal disease. Linghorne 
and McIntosh" did not observe, under controlled conditions over a seven-month 
period, therapeutic value of ascorbie acid or natural vitamin C in the treatment 
of established gingivitis. 

Evidence provided by experimental studies suggests that the gingival 
tissues of human beings with suboptimum vitamin C deficiency are more subject 
to inflammatory reaction and subsequent tissue destruction when injured than 
the tissues of a subject on an optimum vitamin C intake. Ascorbic acid de- 
ficiency is apparently not a prominent cause of clinically observable gingivitis. 
It similarly is apparently not obviously effective in reducing the clinical mani- 
festations of established gingivitis. Its effect, though valuable and important, 
seems to be both slow and unspectacular either as an etiological or therapeutic 
agent. 


Calcium, Phosphorus, and Vitamin D Deficiency.— Experiments, using ani- 
mals, have been devoted to determining the influences of calcium, phosphorus, 
and vitamin D on the periodontal tissues. In 1931 Becks and Weber’* reported 
that a diet adequate in both calcium and phosphorus but deficient in vitamin D 
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caused osteoporosis in the jaws of dogs. In these cases the bone trabeculae were 
resorbed and replaced by fat marrow. With deficiency of calcium and vitamin 
|) but relatively high phosphorus intake, a severe osteodystrophia fibrosa of the 
bone in the jaws resulted. The original bone was replaced by a fibro-osteoid 
tissue with a large number of cysts. A diet low in phosphorus and vitamin D 
hut adequate in caleium produces another abnormal bone picture. Rachitic 
changes affecting the growing areas of the bones were seen, but there was little 
osteoclastic activity which would tend to cause the osteoporosis seen with low 
calcium and low vitamin D intake. Burrill'® reported that phosphorus deficiency 
in the diet of dogs caused rachitie changes and severe disturbances of the growth 
pattern of the jaws, leading to malocclusions. 

Becks®® demonstrated that overdoses of vitamin D caused significant dis- 
turbanees in the tissues of the periodontium. Additional studies* *? have also 
supplied evidence that either chronic overdosage or a single massive dose of 
viiamin D causes serious disturbances of the physiology of the periodontal 
tissues which are characterized by distorted and deformed roots, pathologic 
calcifications of connective tissue, hypercementosis, pulp stone formation, and 
advanced parodontosis. 


Pituitary —The relationship of hypophysectomy to the teeth and perio- 
dontal tissues was studied by Schour.?* He used 23 rats which were sacrificed 
and examined after the elapse of periods of from forty to four hundred days 
following removal of the pituitary. He believed that the most important result 
was a prominent reduction of the blood supply to the periodontal tissues and 
teeth. There was a hypercalcification of most tissues. The gingivae did not ex- 
hibit any clinically obvious changes, but the epithelial attachment of the gin- 
givae tended to disappear. He stated that there was no apparent substantiation 
in his material for the theory that disturbed function of the anterior lobe of 
the pituitary acts as a cause of diffuse atrophy of the alveolar bone. 





Gonads.—Ziskin and associates** reported in 1936 on experiments designed 
to study the effects of gonadotropic and estrogenic hormones on the gums and 
oral mucosa of monkeys. They reported degenerative changes in the epithelium 
with loss of the keratinized layer when pregnancy urine extract was adminis- 
tered. Degeneracy of the epithelium was accompanied by increased bacterial 
activity and the establishment of a condition characteristic of Vincent’s infection. 
They also reported that treatment with estrin in ovariectomized monkeys and 
with anterior pituitary and castrate urine extract in normal monkeys induced 
cellular stimulation resulting in keratin formation in both usual areas on the 
gingivae and unusual areas on the areolar mucosa. With increase of the kera- 
tinized layers there was elimination of inflammation and reduction of bacterial 
flora. 

In a later study Ziskin and his associates** made subcutaneous implants 
of pellets of estrogen in the tissues of dogs. They reported very different ob- 
servations at different times dyring the experiment. The changes were charac- 
terized first at 3 months by hyperplasia of the gingivae with heavy keratin 
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layers, next at 6 months by a slowing-up of the hyperplasia and desquamation of 
the keratin layer, later at 9 months there were degenerative changes with edema 
of both the epithelium and connective tissue, and finally at 13 months there 
was almost total degeneration of epithelium with widespread edema and in- 
flammatory cell infiltration. 

As the writers pointed out, the experiments with monkeys showed only 
healing and hyperplasia following estrogen administration and never the de- 
generation seen at the end of the long period in the mouths of the dogs. They 
conjectured concerning the change of species from monkeys to dogs as a possible 
reason for the variation in results. 

Richman and Abarbanel?* studied the influence of the estrogens, estradiol, 
and diethylstilbestrol on the atrophie conditions of the oral and vaginal mucosa 
which follow the menopause in some women. They reported that administration 
of the estrogens quickly induces beneficial hyperplasia of the epithelium. 

Ziskin and co-workers”® and Richman and Abarbanel** reported healing and 
keratinization of atrophic gingival and oral mucosal surfaces when estrogenic 
substances were administered over relatively short periods. When long periods 
of stimulation by the estrogens were studied, Ziskin and associates* reported 
that hyperplasia of the gingival tissues gradually gave way to marked degenera- 
tive changes of the epithelium. 

The evidence submitted in these reports indicates a close relationship be- 
tween gonadotropic and estrogenic hormones and the health of both the vaginal 
and oral mucosa. Inadequacy of estrogenic hormones in females led to atrophic 
changes in the epithelium which were accompanied by increased inflammation 
and bacterial flora. Administration of estrogenic hormones over short periods 
to women caused stimulation of epithelial proliferation, heavy keratinized layers, 
reduction of inflammation, and bacterial flora. Prolonged stimulation with 
estrogenic substances led to desquamation of the keratinized layers and general 
degenerative changes in the body of the epithelial mass. 


Pancreas.—In spite of the wide interest and the striking divergences of 
opinion concerning the relation of diabetes to the etiology of periodontal disease, 
there have been very few serious efforts at controlled studies. Glickman*’ in- 
duced diabetes artificially in 103 rats by injecting alloxan, which causes 
necrosis of the islets of Langerhans in the pancreas. The experimental period 
ranged from two days to thirty-two weeks. A summary of this important study 
follows. 

There were no gross pathologic changes in the oral cavity of either control 
or diabetic animals. 

No microscopic changes were observed in the gingival tissues and gingival 
sulci of the diabetic group that were not observed with equal frequency in the 
control group. 

Sixty-one per cent of the diabetic animals had microscopic evidence of 
normal bone, but 39 per cent had osteoporosis that was not seen among the con- 
trol animals. 
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There were no changes in the periodontal membrane and cementum of the 
diabetic group .which were not present with equal frequency and severity in the 
control group. 

Ziskin and associates** reported on the influence on the gingival tissues of 
insulin treatment and diet treatment of human diabeties : 























The insulin-treated cases showed hyperkeratinization, hyperplasia of epithelium and 
connective tissue, increased glycogen deposition, increase of fibroblasts and prominence of 
capillary bed, and reduction of infiammatory exudate in the corium. 


The diet-controlled patients also displayed hyperkeratinization, but there 
were degenerative and inflammatory changes which were attributed to the pa- 
tients’ nutritional status. 

Two normal monkeys were given injections of insulin and two others had 
insulin applied to the gingivae topically. All of the monkeys showed similar 
but much less marked changes than those seen in the insulin-treated patients. 

The authors suggest that the hyperkeratinization and hyperplasia may be 
an evidence of vitamin A deficiency associated with diabetes. They also suggest 
that the insulin may create a metabolic disturbance of the cells. 

The evidence supplied by the studies mentioned seems to indicate : 


1, Diabetes does not produce typical gross oral lesions. 

2. Diabetes does not cause specific clinical or microscopic changes in the 
gingival tissues. 

3. A significant percentage of diabetics may exhibit a resultant osteoporosis 
which, in turn, would likely predispose to periodontal disease. 

4, Insulin treatment tends to cause hyperkeratinization and hyperplasia 
of both epithelium and connective tissue of the gingivae, and this result is 
likely of protective value. 















Summary 

The evidence arising from the experimental efforts yields a number of clues 
to the etiology and essential nature of periodontal disease. It is interesting 
that deficiencies of a number of different dietary elements such as calcium, 
vitamin D, and vitamin C have all caused a similar osteoporosity of the bone of 
the jaws. Disturbances of general metabolism arising from artificially induced 
diabetes also caused osteoporosity. It is also significant that other bones and 
tissues of the body are involved in the same manner and to a similar degree as 
are the periodontal tissues. The marked specificity of the effects of acute niacin 
deficiency and acute pantothenic acid deficiency shows a surprising difference 
of effects of two of the factors of the vitamin B complex. Animal experiment 
with vitamin C deficiency has confirmed a common clinical observation that 
gingivitis is a late manifestation of hypovitaminosis C. 

In designing future experiments it is desirable that provision be made to 
observe the variations in reaction that may occur at different times. It is also 
desirable that experiments be’ designed to show the influence of partial de- 
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ficiencies or of moderate disturbances of metabolism that would be more closely 
comparable to those ordinarily existing among human beings. 

Our knowledge concerning the etiology of periodontal disease is still in- 
complete in some respects, but the animal experimentation method offers an 
almost inexhaustible source for the acquirement of additional knowledge. 
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Professional News Items 


Graduate Course in the Basic Sciences 


A two-year, full-time graduate course in the basic sciences, with limited clinical 
experience, is being offered by the Graduate School of the University of Illinois, through 
the Department of Oral and Maxillofacial Surgery. 

The course will carry credit toward a Master of Science degree. Applications now 
are being accepted for September, 1949. 

Further information can be secured from the Department of Oral and Maxillofacial 
Surgery, College of Dentistry, University of Illinois, 808 8. Wood Street, Chicago 12, 
Illinois. 


American Academy of Dental Medicine 


The American Academy of Dental Medicine will hold its annual meeting on Saturday 
and Sunday, June 4 and 5, 1949, at the Statler Hotel in New York, N. Y. There will be a 
symposium on psychosomatics and round-table discussions on this subject and others by 
eminent dentists and physicians. For additional information, program, and reservations, 
address: 


Dr. William M. Greenhut, National Secretary, 
124 East 84th Street, 
New York 28, N. Y. 
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Collective Review 
CLEFT PALATE. PART II. TREATMENT (CONCLUDED) 
Ricnarp C. WesstTeR, M.D., BrRookLine, Mass. 
Surgical Treatment, Operative Techniques (Concluded) 


MISCELLANEOUS OPERATIVE TECHNIQUES.—Marino*” wrote in 1942 that he 
performed maxillary osteomies in extensive fissures in adults. 











NuMBER OF STAGES IN THE Reparr.—It should be understood that the num- 
ber of stages required in the repair of cleft palates depends on the various 
techniques employed and on the pathology present before surgery is started. 
In addition, one operative failure may require several stages for its compensa- 
tion. Certain simple clefts can be closed in one procedure to give a completely 
satisfactory result, but others require more sittings. Therefore, in this short 
section we shall devote the discussion to the operative plans of certain men 
who, before starting work on a new patient, decide on the basis of the technique 
selected how many procedures will be required. In closures of the cleft of the 
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soft palate alone when there is no shortening of the palate, one procedure may 
be all that is needed; and before attempts were made to lengthen the palate the 
early surgeons in this field carried out one-stage operations for the most part. 
A certain percentage of the clefts involving the hard and soft palate also fit 
into the category. A few men in more recent times have even combined closure 
of the clefts of the hard and soft palate with ‘‘push-back’’ or palate-lengthening 
procedures in one stage. 

Kirschner" preferred a single-stage operation combining the Veau-Ruppe 
closure of the cleft with mesial constriction of the pharynx. 

Two-stage procedures have increased in popularity with the passage of 
time. Dorrance? defines the two-stage operation as two distinct operations 
performed in two separate sittings, allowing an interval of time to elapse be- 
tween the stages so as to permit the collateral circulation to become established. 
He writes that Sédillot in 1863 was the first to advise performing uranoplasty 
in two operations. Callender®** in 1868 advocated division of the levator palati 
muscles five days before performance of the palate operation. 

Dorrance? states that Lannelongue performed uranoplasty in 1872, using 
a two-stage operation. The second stage was carried out seven days after the 
first. 

Julius Wolff is mentioned by Dorrance as championing, in 1888, the two- 
stage operation, allowing an intervening period of five to eight days. 

Fraser**’ carried out his cleft palate closure in one stage. 

In advocating delayed flaps, Dorrance and Bransfield'* in 1947 wrote: 
‘‘Nowhere else in surgery is the value of delayed flaps so essential, for if you 
lose a flap you have difficulty in finding other material to take its place. We 
frequently raise flaps, suture them back, and then wait several weeks or months 
before completing the flap transfer.’’ 

Davis*** in 1940 wrote that he felt that palatal clefts where the hard palate 
was involved were preferably repaired by a two-stage operation, the steps usu- 
ally being from seven to twelve days apart. 

Davis greatly favored the two-stage approach to repair clefts of the hard 
palate, reporting that it greatly increases the percentage of complete closures 
and also minimizes the mortality rate. ‘‘Time is allowed for the establishment 
of adequate collateral circulation in the flaps. . . . A child stands two short op- 
erations better than one long one.’’ Davis varied the interval between the 
stages from seven to twelve days, depending upon the appearance of the flaps 
and the general condition of the child. 

In 1940, Vaughan?® wrote that in. his performance of the von Langenbeck 
procedure the closure of the anterior portion was left for a subsequent operation 
when the cleft extended through the alveolar border. 

Michaél*** in 1935 recommended two stages and found that he got better 
anatomic and functional results because of this. 

Schultz®* wrote in 1944 that closing a palate in a number of stages should 
be avoided. To close the hard palate first, and then later, as a second stage, 
to attempt to close the soft palate necessitates a second anesthetic and produces 
an undue amount of scar tissue. 

In closing the cleft by the Dieffenbach-Warren procedure, Blair and 
Brown" state that the closure may become possible or more certain by dividing 
the operation into two steps in older people, especially those in whom the soft 
tissues have been subjected to the pressure of a dental plate which had been 
retained by tooth clamps, in palates damaged by previous operation, or in ex- 
tremely wide clefts. The first stage consisted of raising the flaps and packing 
under them; and the second, a few days to two weeks later, after reaction sub- 
sides, consisted of freshening the borders and suturing. 
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Halle in 1922 advised a three-stage procedure, the first stage consisting 

f the application of lateral incisions. He extended these incisions in the sec- 

id stage and in the third retrotransposed and closed the palate. Dorrance* 

summed up the situation in 1933 as follows: ‘‘At the present sitting the two- 

stage procedure for cleft palate and the multi-stage operation are the procedures 
of ehoice in the hands of conservative cleft palate surgeons. ”’ 


Reviewer’s Comments on Stages Required in the Repairs.—It has been 
mentioned that a certain percentage of cases will require only one operation. 
Ilowever, we are now setting our standards higher; and this means that in the 
striving for perfect speech we often must engage in a longer program. More 
and more surgeons are not satisfied with mere closure and are carrying out two- 
and multistaged procedures. 


ResuLts oF SurGicaL Procepures.—Ivy and Curtis*®* mentioned in 1934 
that it had been found that the usual type of operation (so-called von Langen- 
beck procedure), when performed early in life, causes in some cases an arrested 
development of the upper jaw and irregularity of the teeth. 

The authors stated that they had had no personal experience with the 
technique developed by Warren B. Davies'** but that they had seen many of 
his eases and knew that his results compared most favorably with those of other 
operators. 

Ritchie*’* in 1937 reported his results on one hundred eases of cleft palate 
surgery. He found that good anatomical results do not necessarily mean good 
functional results. In his series the ultimate speech in 42 per cent was classed 
as excellent, in 43 per cent as good, in 14 per cent as fair, and in 1 per cent as 
bad or unintelligible. © 

Blair and Brown™ in 1934 wrote that ‘‘aseptic or antiseptic technique, as 
ordinarily interpreted, may have little bearing on the result, as suggested by 
pre-Listerian reports of series operated upon with fewer average failures than 
we can show today (Meutter’s series).’’ 

Brown states that it is extremely exceptional that perfect speech be ob- 
tained and thought that the persistent speech defect is probably due to a leak 
of air which may oceur if there is an opening left of only 1 mm. 

In 1936, Brown?’* wrote that recovery was usually prompt and that the 
patient could leave the hospital in three to seven days following the first stage 
of his palate-lengthening procedure. Complete healing of epithelium over the 
bony palate occurred in twenty to thirty days and was practically normal in 
appearance. ‘‘In this stage the soft tissues may be somewhat humped up from 
side to side just behind the edge of the bone. The actual lengthening might be 
said to be the difference between what tissue is used in this humping up and 
the total distance the edge ts set back. This distance may be as much as 2 em. 
and is the space between the anterior incision to the posterior edge of the bone. 
Improvement in speech is already noted, even though the cleft is not completely 
el sed. ne 

Brown?"* in reporting the results of his palate-lengthening procedure wrote 
in 1936 that in fifty-three operations performed on thirty-two patients there 
had been no deaths. Twenty-five showed excellent results and the seven others 
had not had the final step completed. 

Hemorrhage occurred from the incisive canal, so severe in one adult that 
the operation had to be discontinued. In one other patient hemorrhage followed 
the removal of a pack. 

In one patient there was a small slough anteriorly due either to sacrificing 
an artery inadvertently or to its being kinked in its new position. 

In one of the six incompleted cases, Brown?** made an attempt to lengthen 
a completely cleft palate that had already been closed and a defect resulted 
anteriorly which he reported might require an obturator. 
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Brown? wrote that his method of palate elongations, even though involving 
a very wide dissection, does not seem to interfere with the levators in the 
sphineter action that attempts to close the nasopharynx. He cited as a disad- 
vantage of posterior pillar suturing that in any procedure in which the pos- 
terior pillars are cut low down in the pharynx and then sutured behind the 
uvula to lengthen the palate, a tight scar band may be left right in the region 
of greatest action. Therefore, if there was any levator action present he ad- 
vised omitting this procedure, if possible. 

He stated that as a result of his palate-lengthening procedure, speech im- 
provement had been dramatic in many instances and most patients were also 
able to eat better than before the elongation. . 

In 1940, Vaughan”® wrote: ; 


It is obvious that midline union is better when the arch is high, rather than broad and 
flattened. The space between the mucoperiosteum and palatal processes fills in, at first, with 
a blood clot which organizes and forms granulation tissue and thickens the flaps. This can 
be observed in the case of a previous operation performed on a palate where the mucoperi- 
osteum is thin and somewhat friable. After the flaps have been separated and sutured in 
the midline, the granulation tissue thickens the flaps, facilitating secondary operations. This 
factor may be of some importance, in addition to the stimulation of circulation, by delay- 
ing a flap before suturing when the cleft is very wide. We do not find that the failure to 
eliminate this dead space as overemphasized by Veau and Axhausen, has any deleterious effect 
on the result. 

It is true that this procedure (von Langenbeck) fails, in many cases, to lengthen the 
palate sufficiently to permit complete closure of the nasopharyngeal sphincter; the same ob- 
jection, however, applies to all other methods of primary closure, The mucoperiosteal flaps 
fall away from the palatal process and the soft palate seems to be longer. As healing occurs, 
however, there is some retraction of the palate. Part of this retraction has been ascribed 
to the retraction of the raw nasal surface of the palatal mucoperiosteal flaps. . . . We do 
not believe that this retraction is extensive enough to be important and do not consider it is 
necessary to attempt to cover this raw nasal surface by means of cheek flaps (Blair) or by 
stretching the nasal mucosa in an attempt to obtain midline approximation (Veau).. The first 
is too formidable; and the latter we have found inapplicable in clefts of any considerable 
width since the nasal mucosa is thin and friable and not particularly elastic. 


Vaughan*® wrote in 1940 that the successful closure of the cleft is re- 
warded in many instances by the attainment of normal speech, but in others 
satisfactory speech is not obtained. 

Vaughan” states that after successful cleft palate operations, when the 
velum is short, speech training and exercise will develop muscles to a marked 
degree; the thickened and developed pharyngeal muscles then play a much 
more important role in closing the nasopharynx. He writes: ‘‘ After repeated 
operative failures on a soft palate cleft, the palatopharyngei muscles often 
become greatly thickened in the upper part. A portion can thus be used to 
lengthen the soft palate, although from its direction down the lateral wall of 
the pharynx, closure at the horizontal level of the velum must not be expected.”’ 
He states that when the muscles are well developed, and his procedure of uniting 
the palatopharyngei muscles has been carried out, the muscles will contract to 
approximate in the upper portions, and touch the pharyngeal wall well below 
the horizontal plane of the palate. He mentions a boy of 12 who had had four 
previous operations on his soft palate. Vaughan carried out a posterior pillar 
procedure and added that the patient developed excellent speech with no escape 
of air from the nose by the blowing test. ‘‘His nasopharyngeal closure is 
brought about by his ability to approximate the faucial pillars after elevation 
of the larynx and the pharynx. We have, however, frequently seen well- 
developed posterior pillars that approximate each other against the posterior 
pharyngeal wall for a considerable distance downward.’’ 
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Vaughan” in 1940 examined one hundred cases following his performance 
of the von Langenbeck procedure. Nearly all had been operated on five to ten 
vears before. None of these patients had had ‘‘push-back’’ or elongation op- 
erations. Two had been complete failures, with extreme loss of tissue by slough- 


ing. 





The complete clefts were classified into four speech groups: normal, good, fair and 
poor. Those classed as normal liad no noticeable defect. Those with good speech showed 
slight nasality, especially when speaking rapidly. Those with fair speech showed some nasal 
resonance in the pronunciation of consonants, while those with poor speech showed character- 
istie cleft palate nasality. Of this group, forty-three had normal speech; twenty-six were 
classified as good; eighteen were fair, and thirteen poor. ... In the normal speech group, only 
two showed any escape of air through the nose, with the blowing test. Many with good speech 
had no escape of air during the test; but, without special muscular effort, velopharyngeal 
closure could not be obtained and some air would pass into the nasopharynx. This was espe- 
cially true when the patient was speaking rapidly. The cases with fair and poor speech 
readily lost air into the nasopharynx. 


‘‘For some time after complete closure, the repaired palate is thick and 
immobile,’’ writes Vaughan,”* *‘and is seldom, if ever, long enough to reach the 
pharyngeal wall except after a push-back or elongation.’’ 

In evaluating velopharyngeal efficiency, Vaughan” showed an appliance for 
carrying out the ‘‘blowing test.’’ It consisted of a small box containing a water 
bottle, connected to two glass olive-shaped nasal tubes by a small rubber tube, 
with a Y glass tube connection. A rubber tube, with a glass mouthpiece con- 
nected with an air gauge of three pounds register, is also fastened in the box. 
The glass tube is placed in the mouth and the child is directed to blow to in- 
dicate how “high he ean register on the air gauge. The olive-tipped tubes are 
then held to the nostrils and the child is again directed to blow up the air gauge. 
‘If no air escapes into the water bottle we know that velopharyngeal closure 
is complete. Children with little or no nasal speech show no escape of air 
through the nose, and this holds true in practically all of our cases.’ 

Vaughan wrote that complications following cleft palate operations are 
very few. A pérsistent high temperature may be due to nasal, oral, respira- 
tory or other general infection and may interfere with complete union. ‘‘We 
have, however, had measles and scarlet fever develop a few days after operation, 
without damage to the repair.”’ 


Vomiting, Vaughan states, may be due to the anesthetic or to the swallow- 
ing of blood and is not important. However, if persistent it may be an indica- 
tion of acidosis with dehydration as a result, and glucose solution should be 
given by infusion or clysis, or blood transfusion may be necessary. Post- 
operative bleeding is rare, and when it occurs it is likely to be from the lateral 
incisions. ‘‘We have never seen secondary bleeding from the suture line. The 
best method to control the bleeding is to insert a mouth gag and, under strong 
light, carefully sponge out all clots to determine the bleeding point. . Com- 
plete packing with iodoform gauze will promptly check the bleeding. The child 
should then be kept quiet with sedatives.’’ 


Vaughan reports that sloughing is not likely to occur if the lateral in- 
cisions in his von Langenbeck procedure are made close to the teeth to preserve 
the blood supply of the flaps. ‘‘Sloughing may also occur from a severe type 
of nasal infection accompanied with very high temperature. When a complete 
breakdown occurs, all sutures should be removed. The mouth must be fre- 
quently irrigated and the raw surfaces kept clean to limit loss of tissue.’’ He 
comments that a limited breakdown is more likely to occur at the junction of the 
hard and soft palates where the tissue is thin. 
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Writing of his experience with Dorrance’s ‘‘push-back’’ procedure in 
1940, Vaughan”® said, ‘‘In our early experience . . . we lengthened some cases 
where the cleft extended into the hard palate, with the result that anterior per- 
forations were obtained in three or four instances.’’ 

Vaughan” writes: ‘‘There is some contraction and shortening after all 
elongation operations when complete healing has occurred. It is therefore 
necessary to overcorrect and to obtain the maximum of lengthening.’’ 

Oldfield‘ wrote in 1941 that his speech results were excellent in 32 cases, 
good in 31 eases, and bad in 10 cases. The anatomical results were: complete 
closure of the hard and soft palate in 96 cases, partial closure with obturator 
to cover the defect in the hard palate in 12 cases, and nonunion in 5 eases. Old- 
field continues that in the 108 cases in which the palate was repaired, 86 ended 
with long, mobile soft palates and 22 with stiff, short soft palates. 

He lists several methods of testing for closure of the velopharyngeal sphine- 
ter and states that no one of these, when applied singly, is perfectly reliable. 

Baxter” states that in the establishment of normal speech, the von Langen- 
beck procedure not infrequently fails, and attributes the failure to the anterior 
pull of the contracting scar tissue on the nasal side of the mucoperiosteal flaps. 

Schultz** reports that the denuded bone following cleft palate procedures 
is covered with granulations in about two weeks so that in a month one can 
hardly tell that the tissue was lifted and replaced. 

In citing the advantages of the two-stage procedure, Davis’* wrote that 
when repair of clefts involving the hard palate was attempted in one-stage 
methods, the better clinics secured complete primary union in sixty to sixty-five 
per cent of the cases; but by the adoption of the two-stage method, complete 
primary union was secured in approximately 90 per cent of the cases. In the 
remaining 10 per cent, most of the persistent openings, he noted, were in wide 
bilateral clefts and were located just posterior to the premaxilla. 

Conway*"? in 1948 stated that he had followed for one to fourteen months 
sixteen patients on whom he had performed his palate-lengthening procedure. 
Eleven patients had normal phonation and enunciation while five others were 
still taking speech training. Using the method of Fréschels and Haudek*®* the 
positions of the soft palate before and after operation were studied with the pa- 
tient trying to close the velopharyngeal sphincter in the pronunciation of the. 
consonant k, X-rays presented in Conway’s paper show that the soft palate 
has been lengthened sufficiently. 


Reviewer’s Comments on the Results of Surgery——The remarks of many 
men on the results will be found in other sections of this review. The difficulties 
of evaluating one’s own results have already been mentioned. The fact that 
at least twenty years must pass in most of these cases before valid end results 
can be obtained militates against the easy compiling of the so badly needed 
statistics. Most of the surgical literature has to do with the reporting of new 
technical details; and the statement, ‘‘speech was improved,’’ helps us very 
little in ascertaining the results. The reviewer agrees that speech is the most 
important criterion by which the procedures should be judged, but there are 
many others. Mortality, immediate postoperative complications, the effects of 
the operation on the development of the middle third of the face, the teeth, 
the dental arch, the maxillary sinuses, and the mandible, the effects on the re- 
spiratory, swallowing, olfactory, taste, and hearing physiology—these and others 
must be studied and reported if we are really to know the results of our doings. 

What is ‘‘perfect speech’’? Here again the standards must be more clearly 
defined if we are to approach this problem scientifically. 

The results of surgery are far from perfect even though surgery is the 
method of choice in the new case. The amount written on secondary operations 
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ittests to the number of our failures. These words should not be construed to 
mean that these patients should not have the benefits of surgery. Actually, 
the results are improving and adequate speech can now be offered to many pa- 
‘tients formerly denied it. The palate-lengthening procedures are a real boon 
‘o this group. Mortality rates and serious complications are diminishing. The 
reviewer feels that they will decrease even more rapidly when reai teams care 
or these patients everywhere. 


SELECTION OF OPERATIVE ProcepURE.—Barsky™ states, ‘‘The importance 
if Veau’s contribution to cleft palate surgery has not been overlooked, but the 
uthor’s experience leans toward a preference for the modified Dieffenbach- 
Warren (the so-called Langenbeck) procedure with relaxation incisions.’’ 

Kemper*® * writes: 


There are numerous sound surgical techniques more or less standardized which are 
cenerally accepted and used by most surgeons in palate surgery, but no one can be adopted 
iniformly in every case. In general, many cleft lip and cleft palate deformities appear 
imilar, yet in most instances there are many anatomical variations which the surgeon must 
recognize. ; 

The many variations of cleft palate deformities, as well as the character and quantity 
of tissues involved, do not permit a classification that is all inclusive. By the same token, no 
standard surgical technique can be laid down that will satisfy all cases. Certain principles 
and procedures in the repair of cleft palate are generally accepted as fundamental by those 
who perform this special type of operation, but may vary in method of application, What 
may be a successful form of treatment for one surgeon may not be satisfactory for another. 
In other words, each case should be considered as a distinct entity and a surgical program 
planned which, according to the surgeon’s judgment and experience, will in the end give the 
best results. - 


Schultz*’ says that the type of operation and extent of plastic construc- 
tion necessary depend on the case in hand. Naturaliy al] cleft lips and palates 
are not the same. Two clefts, appearing identical on the surface, may need dif- 
ferent treatment because of the personal equation about which one knows noth- 
ing until engaged in the actual process of construction. There are many methods 
of correcting these defects and all have a modicum of good. The operator should 
select that technique which will produce the best results in his hands. 

Oldfield‘ feels that the method should vary with the type of cleft to be 
closed. He thinks it unwise to apply one operative technique to all types. 

Vaughan* favored the improved von Langenbeck operation in 1944. He 
believes the Lane and Davies-Colley methods are unsound from the anatomic 
and physiologie standpoint. He approves of the Dorrance ‘‘ push-back’’ operation 
when further lengthening of the palate is needed in cases where the repaired 
cleft involves only the soft palate, or where there is only a slight extension into 
the hard palate. Where the cleft involved the bony palate markedly, Vaughan 
preferred his own ‘‘push-back’’ procedure. 

Padgett’? used the Dieffenbach-von Langenbeck procedure and preferred 
a flap from the posterior pharyngeal wall when palate lengthening was required. 

Fogh-Anderson” reports that his operative technique for the palate is that 
introduced by Veau. 

Schultz** does not approve of Brophy’s molding of the jaws to narrow the 
clefts. He also states** that closing a palate in a number of stages should be 
avoided. He writes that the clefts may be closed by the methods of Ernst and 
Halle, Von Langenbeck, Dorrance as described in 1935,°* Veau, Wardill and 
Whillis as described in 1940,*° Brown as described in 1940 and 1941,5* ** but 
the technique chosen shoyld be suitable for the case in hand. He mentions that 
Wardill’s reefing forward of the superior constrictor is successful in some cases. 
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Merrifield?*—*sussion Says that Brophy’s operation invited trouble with the 
nasal cavities. 


. although the bone itself was not interfered with except as it involved the passing 
of wires which forcefully drew the palate and tissues together. The operation was criticized 
for its severity, also criticized because of the destruction and the shifting of the tooth buds. 
Dr. Logan, some few years before he died, developed a refined technique of that same opera- 
tion in which he found ways and means of avoiding those tooth buds. 


Vaughan” ** favors the von Langenbeck procedure for primary closure 
of most cleft palates. In 1940, he?® wrote: 

If the cleft be narrow, the ‘two flaps can be approximated easily without ediaiiiilies 
incisions. By this operation, clefts of the palate may be closed with one procedure, with the 
exception of horseshoe-shaped clefts that extend far anteriorly, or complete clefts. It is 
advisable to close as much of the posterior portion of the cleft as the blood supply will per- 
mit. Then, after a suitable interval, the anterior defect is closed. 


When the hard palate cleft extending through the alveolar borders, or when 
the midline cleft to the premaxilla was wide and horseshoe-shaped, Vaughan*® 
believed that closure of the anterior cleft should not be attempted at the first 
operation because of the possibility of endangering the blood supply at the an- 
terior ends of the flaps. He advocated a two- to three-month interval between 
steps. 

Conway*”? in November, 1940, stated that he uniformly performed the 
Dieffenbach-Warren (commonly called the ‘‘von Langenbeck’’) technique. 

Blair and Brown* assert that one strong recommendation for the classic 
Dieffenbach-Warren operation is that if done without injuring the major 
palatine arteries, should the flaps fail to unite at the suture line, there will be 
little visible loss of tissue and the flaps will drop back to a normal position, 
without embarrassment to a properly timed subsequent attempt. 

‘‘The most pertinent criticism that can be levelled at the original Dieffen- 
bach-Warren operation,’’ wrote Blair and Brown,* ‘‘is that it fails permanently 
to lengthen the intrinsically short palate.’’ 

Blair and Brown™ state that Brophy attempted to compensate for the 
short palate produced by the Dieffenbach-Warren operation by partially uniting 
the posterior faucial pillars. They add that Brophy produced the longest palates 
that they had had the opportunity to examine. ‘‘ However, the posterior part 
of a palate thus lengthened curves somewhat downward away from the plane 
of the pharyngeal muscular band mentioned, and thus, must work at a me- 
chanical disadvantage. To be of the greatest help, the lengthening should be 
in the plane of Passavant’s pad.’’ 

Blair and Brown said in 1934 that the indications which time may con- 
firm for the more radical ‘‘push-back’’ modification will come not simply from 
the facet that it lengthens the palate but that the lengthening is in the plane of 
the constricting pharyngeal band. 

Dorrance’ stated that mesial displacement of the soft tissue covering the 
palatal vault is the cornerstone of cleft palate surgery, for all conservative 
surgical methods for repairing the split palate are based upon this principle. 

Prioleau*** states that the Langenbeck operation is the procedure most 
eommonly employed. 

Lamont*** in 1945 wrote that he ordinarily carried out a modified von 
Langenbeck procedure. The hamular processes were fractured and the flaps 
were sutured in two layers. He placed packs in the relaxing incisions. 

Dorrance? condemned the restoration of the palate by everting or moving 
on a pedicle, leaf-of-book-wise, soft tissue flaps designed from the covering of 
the palatal plates or the adjoining tissue except in the repair of persistent 
fistulae and small defects of the hard palate. 
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This procedure, as performed by Davies-Colley, Lane, and their following, as a routine 
treatment for cleft palate, is unjustifiable because it supplies a tense functionless, fibromus- 
cular septum between the mouth and nasal chambers. The Lane method of operating for 
‘left palate does not re-establish the normal muscle relationship of the ‘‘ palatopharyngeal- 
sphincter.’’ 


29 


Vaughan” states that the Lane operation has been performed on infants 
of a few days to a few weeks of age. He states that the palate repaired in this 
way becomes deformed from sear contraction and is stiff, rigid, short, and fune- 
tionless. ‘‘From the anatomical and physiological standpoint, this procedure 
cannot be too strongly condemned.’’ 

Vaughan” writes that in the closure of large holes in the palate, follow- 
ing operative failure, the Davies-Colley, or the Lane turnover flap operation is 
sometimes advised but that ‘‘we have found these procedures impractical in 
this location because of the dense scar around the borders of the defect. It is 
not possible usually to turn a satisfactory flap and retain its blood supply.’’ 

Vaughan” writes that the Davies-Colley operation was subsequently dis- 
carded by its author, as a complete cleft would not_be closed at the anterior end 
because of the tendency~of the flaps to retract. However, Vaughan thinks that 
the principle of this method is valuable; he uses it in the closure of the opening 
under the lip. 

‘*Osteal uranoplasty is applicable in double lip-jaw-palate splits in which 
the septum nasi is free,’’ wrote Dorrance.2 ‘‘It has been combined with the 
von Langenbeck procedure whenever the split is unilateral and the septum nasi 
is continuous with one side of the cleft palate. This procedure is at present’’ 
(1933) ‘‘popular in America and is the operation of choice of Brown of Mil- 
waukee, amd of Davis of Philadelphia. In osteal uranoplasty, the nasal sur- 
faces of the displaced osteomucosa! flaps are protected with mucous membrane, 
an advantage, which makes the operation a tempting one. It is also claimed 
that the operation produces a longer velum than that obtained after a von 
Langenbeck procedure. However, osteal uranoplasty is an operation which is 
somewhat severe, since it may be accompanied with troublesome hemorrhage, and 
with necrosis of bone. While the leading advocates of this method of operating 
obtain satisfactory results, its use by the inexperienced surgeon is not free from 
embarrassing results.’’ 

Peer*’® in November, 1947, reported that extensive palate closures are 
generally quite suecessful by both the von Langenbeck method and the Warren 
Davis osteoplastie method. For lengthening the palate he preferred the Dor- 
ranee ‘‘push-back’’ procedure. 

Spanier**® wrote in 1941 that the osteoplastie procedures of Brown and 
Davis produce a wide, deep wound beside the alveolar arch on either side of the 
palate, a wound which will later be filled in by sear tissue. ‘‘This scar tissue 
contracts the alveolar arch, later producing an irregular growth of jaw and 
teeth.’’ 

Vaughan” mentions that G. V. I. Brown?®* 254; 255, 256, 257, 258 peeommended 
this procedure. He goes on to say that the leading advocates of this method fol- 
low a two-stage procedure. Vaughan writes: ‘‘The operation is more com- 
plicated than mesial displacement of the mucoperiosteal flaps, and we believe 
it offers no advantages. It is not a procedure for the inexperienced palate sur- 
geon.”’ 

Davis™® wrote in 1946 that the use of mucoperiosteal flaps was probably 
the method most frequently employed but that the use of osteoplastic flaps was 
definitely increasing. ‘‘When the detailed technique of the procedure has been 
mastered, the functional’results are most gratifying. This is due to the little 
disturbance of the muscles of the palate and to the usually good length of the 
palate obtained.’’ 
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Dorrance? thinks that the pressure of the united cleft lip is invaluable for 
restoring the split in the alveolar ridge and for diminishing the width of the 
- gap between the separated maxillae. 

Violent pressure used in forced compression by passing wires across the bones and 
placing lead plates, as done by Brophy and his following, is a very formidable procedure, 
accompanied with considerable deformity of the maxillary portion of the face, exfoliation 
of the tooth germs, and considerable distortion of the dental arch. 


Dorrance? condemned lead plates and similar appliances in the following 
words : 

Lead plates and similar appliances placed over the palatal mucoperiosteum, the gingival 
tissue, and mucous membranes are to be strongly condemned and ruled out from mouth surgery. 
The undersirable pressure brought by these devices may cause sloughing of the areas of tissue 
upon which these contrivances are placed. 


Dorrance® remarked : 

While ingenious pronged clamps have been constructed for this purpose, their use is not 
followed with happy results. These pronged calmps, when applied, produce very forceful 
pressure, cause sloughing of the maxillary mucous membrane, are accompanied by exfoliation 
of tooth germs, and are not free from embarrassing deformity of the maxillary portion of the 
face, 


Dorrance? in 1933 wrote that the use of orthopedic appliances in the max- 
illary arch necessitated the presence of teeth to which they might be attached. 
‘‘In young patients, in whom this procedure is most desirable, the teeth have 
not as yet erupted. Older individuals with permanent dentition which can 
stand the pressure, have not sufficient bone resiliency to secure the proper ap- 
proximation of the alveolar split by orthopedie appliances. Attempts to use 
these appliances upon the deciduous dentition wil! result in the loss of these 
teeth long before the desired effect is aceomplished.’’ 

Of compression, Vaughan*® writes that in the case of a bilateral cleft the 
premaxillary bone prevents contact. ‘‘The union of the maxillary and palate 
bones with the cranium (through articulation with the malar and pterygoid 
portions of the sphenoid) renders approximation difficult without an inward 
bending of the bones.’’ He states that the clamp method of compression has 
been abandoned because of the severe trauma and sepsis produced. Concerning 
the Brophy wiring method, Vaughan writes, ‘‘This operation has lost favor 
among palate surgeons for the following reasons: considerable mortality, de- 
struction of many of the tooth follicles, arrested development of the dental arch 
which often results in extreme malocclusion of the teeth.”’ 

Ritchie*** writing in 1941 stated that in his hands such distressing results 
followed the use of wire and plates in the application of direct force applied 
to the upper jaw that in some cases the surgical deformity seemed worse than 
the embryonal deformities. Among these distressing results were a narrowing 
of the jaw, malocclusion, and long years of orthodontic treatment. 

Dorranece® stated: ‘‘The transplantation of the turbinal mucoperiosteum 
or of the turbinate bones proper, into the palate is accompanied with much diffi- 
culty. Our experience with this type of restoration has been quite disappointing 
because the nasal tissue shrinks after it is severed from its connections in the 
nasal chambers.’’ 

‘‘The use of a flap from the posterior pharyngeal wall for repairing the 
split palate as suggested by Trendelenburg, performed by Schoenborn and pop- 
ularized by Rosenthal,’’ states Dorrance,? ‘‘is unquestionably an ingenious pro- 
cedure. This operation, in our opinion, will not stand the test of time despite 
the excellent results obtained by Rosenthal. While the pharyngeal flap remains 
in connection with the posterior wall of the pharynx or is detached from it, the 
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procedure does not attempt to establish the desired ‘palatopharyngeal-sphinc- 
er.’ If the pharyngeal flap includes a portion of the superior constrictor 
uusele, the pterygopharyngeus portion of this muscle becomes destroyed and its 
trophy is inevitable. Staphylopharyngorrhaphy establishes stomatolalia, 
nterferes with the normal ventilation of the Eustachian tubes, and favors the 
ceumulation of nasal secretions.’’ 

Brown?"® reported that flaps from the posterior pharyngeal wall attached 

) the palate might nearly or completely occlude the nasopharynx, and also that 
hey might give ‘‘drum-head’’ noise from vibration in breathing. 

Dorrance and Bransfield**® wrote in 1943 that they did not advocate 
+haryngoplasty as a routine procedure, nor did they encourage posterior pillar 
surgery. Pharyngoplasty may be of great value in cases where the superior con- 
strietor will not develop to produce Passavant’s ridge. They found that there 
are surgically noneorrectable cases due to insufficient tissue and that the great- 
est gain in these tissues is obtained by the use of an obturator. ‘‘If, however, 
the ‘push-back’ operation can be effected, even with a remaining defect in the 
anterior part of the palate, this is done, and the defect is covered with a small 
obturator.’’ . 

The procedures of Rutenberg and Wardill are opposed by Dorrance.? 
Botey’s method of removing an elliptical area from the posterior pharyngeal 
wall and uniting the wound edges is also condemned. The electrocoagulation 
of the posterior pharyngeal wall as accomplished by Sir Robert Woods is also 
opposed. ‘‘These operations produce undesirable pharyngeal constriction and 
interfere with the function of the ‘ palatopharyngeal-sphincter.’ ”’ 

Dorrance? stated in 1933: 

The formation of a cushion on the posterior pharyngeal wall at the site of Passavant’s 
cushion by raising pharyngeal flaps as accomplished by Passavant leads to destruction of the 
pterygopharyngeus portion of the superior constrictor, a muscle which forms the ‘‘palato- 
pharyngeal-sphincter.’’ These shelves when formed on the pharyngeal wall will gradually 
disappear. This has been already pointed out by Passavant. 


Dorrance? writes: 

We are not in favor of velopharyngeal adhesion as practiced by Passavant, and re- 
peated by Kirkham. Such procedures only diminish the lumen of the pharynx, produce scar 
tissue, interfere with the palatopharyngei muscles, and hinder the ‘‘ palatopharyngeal-sphinc- 
ter’’ from performing its proper function. The experienced surgeon is well aware of the un- 
desirable effects which follow velopharyngeal adhesion. 


Dorrance? disapproved of the implantation of fat or other tissue into the 
retropharynx. 

The implantation of fat and fascia tissue or cartilage into the retropharynx as sug- 
gested by Perthes and accomplished by von Gaza appears to be simple and bloodless in the 
hands of its advocates. In our opinion, however, the procedure calls for a great deal of 
skill and is not without danger. When the operation is performed on children, it has one 
point in its favor in that it will free the superior constrictor muscle of the pharynx, thus 
permitting it to come forward. Nevertheless, when a graft is introduced into the retropharynx 
in a child the implanted tissue will not increase in size; in fact, it will shrink, whereas the 
pharyngeal canal will increase in size. We believe that the method is not justified in the 
average case when the ‘‘ palatopharyngeal-sphincter’’ can be so easily restored by as simple 
a procedure as the ‘‘ push-back’’ operation. 

Halle’s implantation of fascia lata and von Gaza’s implantation of fat and 


fascia, both in the prevertebral region, Vaughan*”* does not consider of suffi- 
cient permant value to warrant consideration. 

Padgett?*® defended the use of posterior pharyngeal flaps in certain see- 
ondary cleft palate repairs, He stated that the disadvantage of leaving the 
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pedicle attached was found to be most noticeable during an acute cold, ‘‘other- 
wise by the use of saline nasal irrigation morning and evening, the tendency 
of secretions forming in the nasopharynx was minimized to only the slightest 
of noticeable symptoms.’’ He continued that the operation had been criti- 
eized ‘‘on the basis first that the scarring of the posterior pharynx would inter- 
fere with function of Passavant’s pad, and the action of the superior con- 
strictor muscle of the pharynx, and second that it prevented adequate draining 
and ventilation of the nasopharynx. In the type of case for which we have used 
the operation, the advantages of soft palate closure in an efficient manner have 
proved to be considerably greater than the disadvantages of interfering with 
the function of the upper part of the superior constrictor muscles.’’ 

Padgett added: ‘‘The operation offers a one stage operation that will 
allow one to close successfully a defective soft palate that one could hardly 
hope to close otherwise. When distinctly held to this position, although it may 
not be physiologically the ideal procedure, it will allow one to close a very large 
defect of the soft palate in the majority of cases and when the extent of the 
defect is considered will result in a surprisingly good functional result. 

‘‘In our series there are no records of a sinusitis being aggravated by the 
operation. Middle ear infection has not been noted to have increased. When 
there was evidence of interference with free breathing, or insufficient drainage 
of the nasopharynx, the pedicle of the flap was severed, after which these symp- 
toms were not present.’’ 

Padgett?® championed the use of extrapalatal tissue in certain cases with 
almost complete loss of both the hard and soft palate. In using extrapalatal 
tissue, Padgett’s basic technique was to attach a tubed pedicle from some area, 
usually the medial aspect of the upper arm, to the border of the defect. How- 
ever the flap was not tubed inside the mouth, being flat and having its raw 
surface covered with a skin graft. 

In answer to the bitter criticisms of Veau, Dorrance, and others, Padgett 
has this to say: 

Since plastic surgery has undergone the development it has in more recent years, opera- 
tions similar in principle are of common occurrence in the hands of good plastic surgeons. 
The repair of gunshot defects or defects after operations for malignancy, no worse than this 
congenital defect, is pointed to with pride. 


Fraser***? carried out a modified Wardill pharyngoplasty and closed the 
palate according to the technique of Wardill, creating four flaps which allow 
for the closure of the cleft and palate lengthening at the same time. He passes 
a suture through the oral flaps from the nasal side to secure approximation of 
the flaps to the bone and nasal mucosa, ‘‘When the cleft to be repaired is a 
short one involving the soft palate only, no anterior flaps are required.’’ He 
fractures the hamular processes and states that no harm is done by separation 
of the mucoperiosteum from the hard palate, ‘‘as the blood supplies of the bone 
and its mucosa are derived from different sources.’’ He states that the fact 
that the four flaps are all reasonably short and have a wide base obviates the risk 
of any slough; and, if necessary, he severs the greater palatine arteries. In 
speaking of pharyngoplasty, he mentions that it does not cause any interference 
with hearing nor is there any increased risk of middle ear infection by way of 
the Eustachian tubes. 

Comparing posterior pharyngeal wall procedures, Vaughan”® has this to 
say: ‘‘The statement can be made that, up to the present time, none of the 
posterior pharyngeal wall operations has proved of sufficient value to warrant 
consideration or inclusion among those recommended.’’ 

Answering the charge that the von Langenbeck operation leaves a denuded 
area on the nasal surface of the palate which, on healing, produces sear tissue 
contraction so that the final result is a soft palate shortened to the extent that 
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it eannot reach the posterior pharyngeal wall, Vaughan*® states that his results 
disprove this statement. He states that the figure of Veau representing the 
denuded area left on the nasal side after a von Langenbeck operation shows 
the raw surface greatly in excess of the condition which exists after a well- 
performed von Langenbeck operation. He admits that there is a considerable 
ile nuded area represented by the elevation of the mucoperiosteum from the hard 
palate. ‘‘This surface soon contacts the bone so that the scar contraction is 
very slight, except in extremely wide clefts which require elevation of flaps, 
followed by packing behind them in order to produce tissue thickening for 
secondary completion of the operation. Experience has shown us that the 
amount of sear tissue contraction following a well performed von Langenbeck 
operation may be regarded as negligible.’’ 

Vaughan* remarks that Veau’s method of closure of the soft palate with 
a row of sutures on both nasal and oral surfaces is unnecessary. Vaughan adds 
that a study of the illustration in Veau’s book shows that, in the closure of 
the hard palate, it is impossible except in relatively narrow clefts to suture 
the nasal surface with tissue obtained within the nose, and that a considerable 
turnover of mucoperiosteum must be used. ‘‘Denuded areas on the oral surface 
contract as much as when left on the nasal side,’’ writes Vaughan. ‘‘We agree 
that many of the operative procedures of Veau are ingenious, show a high de- 
gree of skill, and that operative results are excellent ; but we see no advantage in 
using complicated procedures to replace the anatomically correct von Langen- 
beck principle. The Veau operation has the disadvantage that it may, in some 
eases, interfere with, or prevent, a later push-back or palate elongation. The 
Veau intermuscular wire suture fully described under the Dorrance push-back 
is an excellent method of support for the soft palate suture line.’’ 

Vaughan” stated that the Ganzer palate elongation procedure was excellent 
in prineiple but did not provide sufficient elongation. 

Regarding Makuen’s posterior pillar operation, Vaughan” stated that the 
procedure is of some value when the palate is very short and the palatopharyn- 
gei are well developed, but that the deep incisions in the palatopharyngei mus- 
cles limit their ability to approximate tow ard the midline. Also, he states that 
the lengthened palate cannot be ‘raised to meet Passavant’s cushion, as it is 
not on the same horizontal plane as the soft palate. 

Of the operation of Gillies and Fry to lengthen the velum, leaving the 
hard palate cleft to be covered with an obturator, Vaughan” asserts, ‘‘A study 
of the drawings indicate that this defect could have been closed and the velum 
elongated surgically without the disadvantage of a prosthetic appliance.’ 

In commenting on pharyngoplasties as performed by Rutenberg, and later 
by Wardill, Vaughan®® wrote: ‘‘Constriction of the pharyngeal wall, by trans- 
verse division and horizontal suturing of the superior constrictor, interferes 
with the mobility of the pterygopharyngeus portion of this muscle. We know 
that this muscle plays an important réle in constriction of the pharynx at the 
level of Passavant’s cushion.’’ 

In 1940, Vaughan?® stated that Wardill’s palate-lengthening procedure?” 
has several vulnerable features: . 


The four-way union of pointed flaps, as admitted, increases the liability to breakdown. 
Its completion in one stage, after incision of the palatine arteries, is another factor for break- 
down. The attempt to obtain palate elongation by readjustment of the mucoperiosteum on 
the oral side only, and without transverse division of the nasal mucosa, must, therefore, per- 
mit elongation only to the extent that the latter can be stretched . . . which is very little. 


In 1947, Padgett’® showed three cases in which he had used the posterior 
pillars for additional length. 

He mentioned that he had swung cheek flaps into the defect in some cases 
if the hard palate had been unsuccessfully repaired by the usual methods. 
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Brown,?** commenting on the detachments of the posterior pillars low down 
in the pharynx followed by suturing them together in the midline, states that 
this method has effected good results in many cases, but that tissue, which is 
normally a tensor of the palate, is changed around so that the levators pull it 
up in closure of the opening. 

In 1936, Brown?** felt that Blair’s rectangular cheek flaps applied across 
the palate after it had been dissected backward were a somewhat formidable pro- 
cedure for the gain involved. 

Dorrance? in 1933 discussed posterior pillar reconstructions for cleft 
palates: 

Lengthening the short repaired split palate or the reconstructing of a velum by using soft 
tissue flaps taken from the posterior pillars of the fauces and the tonsillar regions has been 
obtained by various cleft palate surgeons. Interference with the palatopharyngei changes the 
flexibility of these muscles so that they become more or less rigid, nonelastic bands of tissue 
which hold the velum downward and limit its elevation, The use of the posterior pillars and 
tonsillar tissue in palatal operations is of no value in raising the velum, and is a decided 
hindrance to its free movement during speech and deglutition. The addition of functionless 
tissue to the posterior border of the velum merely increases the length of the uvula, adding 
thereby a dependent pendulum which in most cases becomes more of hindrance than a help to 
the patient. 


Vaughan” writes that in his method of uniting the palatopharyngei mus- 
eles he obtained better results, by oblique incisions and suture, than in the 
Makuen method of midline suture with deep incisions into the muscles, posterior 
to the point of union. Vaughan states that the Makuen procedure is likely to 
weaken the muscles where full power is required for approximation. 

Vaughan states that with his own method, nasopharyngeal closure is ob- 
tained through the ability of the patient to approximate the pillars for some 
distance down the pharyngeal wall. Further elongation and improved phona- 
tion may be obtained, when necessary, by a push-back or elongation operation 
(Dorrance’s or Vaughan’s method), depending upon the anterior extent of the 
original cleft. 

Vaughan” writing of his own method for uniting palatopharyngeal muscles 
states, ‘‘We have, however, obtained complete velopharyngeal closure and nor- 
mal speech in a large number of cases without the necessity of further elonga- 
tion.’’ . 
Dorranee* wrote in 1933: 

Extensive palatal defects and clefts in, which the available palatal tissue is not sufficient 
to permit restoring the anatomical configuration of the palate so as to insure proper function, 
should be recommended for prosthetic restoration. For the treatment of these cases, surgery 
is contraindicated. We condemn extensive plastic operations in which large amounts of tis- 
sue are transplanted from outside the mouth. While the surgeon may be justified in carry- 
ing transplants in general surgery to restore missing parts, we believe that this should not 
be made the rule in cleft palate surgery, especially since our dental colleagues can accomplish 
so much with prosthetic appliances. . . . We believe that plastic restorations in cases of de- 
formities of the palate have their place, but should be limited to individuals in whom the re- 
quired tissue can be taken from the oral mucoperiosteum or the internal surface of the cheek 
and lips, provided the use of such tissue will not interfere with the general economy and 
function of the parts from which the tissue is taken. The use of epithelial inlay grafts in 
the mouth cavity is undoubtedly of value for restoring palatal defects in suitable cases. 
Nevertheless, this procedure, like all operations, has its limitation. 


Fogh-Anderson” in 1946 believed that the removal of a wedge-shaped sec- 
tion of vomer results in a flattened upper lip. It was his feeling that compre- 
hensive mobilization and treating each side of the lip separately permitted 
closure of the lip without removal of a segment of the vomer. He thought that 
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pressure from the soft tissues put the premaxilla in place slowly but force- 
fully, or perhaps inhibited the growth of the vomer. 

Dorrance and Bransfield** in 1943 discussed the use of the mucoperiosteum 
o! the vomer. They state that Lannelongue, in 1872, was the first to utilize a 
portion of the vomerine mucoperiosteum to close off the nose from the oral 
cavity. He sutured the free end under the palatal mucoperiosteum. ‘‘Veau 
sutures the vomerine flap to the nasal mucous membrane and covers part of the 
mucous membrane with a palatal flap. In the light of our experience, we find 
it is much easier, and surer, to obtain raw surface-to-raw surface by suturing 
the vomer flap under the palatal tissue. We see no advantage of adding a 
palatal flap, as it complicates later operations.’’ 

Ritchie*** wrote that another argument for the vomer flap was that in the 
embryology apparently the forepart of the palate is filled in, not by muco- 
periosteum, but by tissues developed in the frontonasal process. 

Ivy and Curtis*' in 1934 felt that Veau’s work offered the best solution 
to the problem of restoring true anatomical relationships. They state that 
Veau’s techniques, although first opposed by Lexer, were later warmly advocated 
by him*°*? and by Rosenthal*** and David Levi.* Ivy himself*** *°* first published 
Veau’s technique and called attention to it in this country. 

Ivy and Curtis**' in 1934 were unable to give statistics as to speech in their 
postoperative cases operated on following Veau’s techniques but could con- 
firm Veau’s findings as to better anatomical results. 

This applies to cases in which there is sufficient tissue present originally to give a velo- 
pharyngeal closure after operation. For the hundreds of cases in which it is judged that 
insufficiency of tissue originally will prevent velopharyngeal closure after the Veau operation, 
we have adopted the Dorrance ‘‘push-back’’ operation with excellent results. In the cases 
operated upon by the Dorrance ‘‘push-back’’ procedure, usually older children and adults in 
whom speech has already been developed, we have been able to note almost uniformly a great 
improvement in speech very soon after operation. 


Dorrance? commented on Veau’s techniques in 1933. 

Veau’s contribution to cleft palate surgery is outstanding and admirable. The in- 
tramuscular suture introduced by him for cleft palate is unquestionably the suture par ezcel- 
lence. This aluminum-bronze wire is the most practicable form of suture for holding the 
split anterior segment of the ‘* palatopharyngeal-sphincter’’ in its proper relation. We agree 
with Veau that the nasal mucoperiosteum is easily stripped off the nasal surface of the hard 
palate. However, as yet, we are unable to satisfactorily suture this tissue in its entirety. 
We would like to add here that in his operations, Veau does not take into consideration the 
anatomical relationship of the superior constrictor muscle, which sends fibers to insert into the 
palate, thereby making a definite ‘‘ palatopharyngeal-sphincter,’’ an entity as yet not gener- 
ally recognized. Veau succeeds in getting satisfactory functional speech in his patients with 
eleft palate, in the average case, without backward displacement of the palate. This, un- 
questionably, justifies his operation, except in cases in which there is very marked shortening. 
Here, we must remember that Veau operates in France, and the majority of his patients 
speak French. The French language, unlike the English, calls for more nasalizing sounds, 
and hence complete velopharyngeal closure is not always necessary. 


Dorrance® states, ‘‘The making of repeated small incisions in the velum, 
as suggested by Paul and popularized by Mettauer, increases sear tissue forma- 
tion in the velum and interferes with its proper function.”’ 

Of the methods of Halle and Ernst, Dorrance? has this to say: 


Circular narrowing of the pharyngeal canal and backward displacement of the palatal 
tissue as accomplished by Halle and Ernst appear to narrow the lumen of the pharyngeal 
canal and lengthen the palate. Nowever, the Halle-Ernst operation appears to us a formid- 
able procedure, particularly in the young. In children, the pharyngeal canal is subject to 
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increase in diameter and size with the growth of the individual while the scar tissue forma- 
tion lying external to the lateral walls of the pharynx shrinks. In our opinion the ‘‘push- 
back’’ operation is more practicable. 


Dorrance? commented : 

The incisions used by H. L. Smith in his operation for lengthening the palate, and the 
V-shaped incision employed by Ganzer for backward displacement of the palatal tissue appear 
very ideal, theoretically. Practically, however, when one remembers that the palatal mucoperi- 
osteum is not flexible, one realizes that when it is sutured under tension it is bound to tear apart 
and resume its original position. It has been our experience in plastic surgery that stiff tis- 
sue like that of the palatal mucoperiosteum cannot be stretched evenly. Smith’s and Ganzer’s 
procedures unquestionably cause puckering of the palatal mucoperiosteum. 


Vaughan*” wrote that Ganzer separated and moved the entire palate back- 
ward but that the V-shaped incision used according to the illustrations of 
Ganzer, Halle, Moorehead, and others is entirely too short and does not permit 
adequate elongation of the soft palates that must be dealt with. 

Schultz®* believes that patients who have had numerous unsuccessful op- 
erations for closure of the cleft palates naturally have a disturbed blood supply; 
and, therefore, construction of such palates with pharyngeal tissue is better than 
the use of oral tissue or an obturator. ‘‘Wardill’s reefing forward of the su- 
perior constrictor is successful in some cases.’’ 

Oldfield* wrote that he used the modified Axhausen procedure in complete 
eleft of the hard and soft palate in which there was little or no deficiency of 
the lateral elements (many cases of Veau Types III and IV). In wide clefts of 
the palate in which there was also deficiency of the lateral elements he used 
Wardill’s V-Y elongation of the palate with or without pharyngoplasty, de- 
pending upon the development of Passavant’s cushion (many cases of Veau 
Types I and II, and a few cases of Types III and IV). In secondary cases, 
Oldfield* carries out several different procedures, depending upon the defect. 
Where there is a complete residual defect of the hard and soft palate with 
moderate scarring, he uses Wardill’s operation and pharyngoplasty. If severe 
scarring accompanies the residual complete cleft of the soft and hard palate, he 
advised the Gillies-Fry operation to repair the soft palate. In cases of com- 
plete closure of the cleft with gross shortening he combines Moorehead’s or 
Dorrance’s ‘‘push-back’’ procedure with pharyngeplasty. If there is a residual 
cleft of the soft palate and posterior third of the hard palate, or of the soft 
palate only, he employs Wardill’s operation with pharyngoplasty. He states 
that in residual gaps in the palate his treatment depends upon the size and 
position of the defect. 

Ivy** wrote that in clefts extending completely through the anterior part 
of the hard palate and alveolar process to the lip, either unilateral or bilateral, 
he still continued to deal with this anterior portion by the Veau turnover flap 
from the mucosa of the vomer, later using Axhausen’s technique for the pos- 
terior closure. 

Ritchie*** approved of the separate layer suture of Axhausen in which the 
nasal mucous membranes, the muscle bodies, and the oral mucous membranes 
were sutured separately. Ritchie*** states: 

I think the Warren-Langenbeck procedure is a fundamental one and it is up to us 
to supplement it by modification of technique, age for, or sequence of, operation. The lat- 
eral sliding flaps on the hard palate supplemented by the vomer flaps of Professor Veau open 
up a vista of promise which may end in a goal of success. . . . 


Ritchie*** only occasionally fractures the hamular process. 
Ivy?* in 1940 wrote that Axhausen had so modified the von Langenbeck 
technique as to satisfy Veau’s requirements to a considerable degree. Epithe- 
lium covers both oral and nasal surfaces of the flap and the dead space is 
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obliterated. This results in better healing with less scar tissue and less retrac- 
tion and shortening of the soft palate, he claims. 

Dorrance? does not feel that Limberg’s procedures are justifiable. 

The severe operative measures advocated by Limberg in which resection of the greater 
palatine foramina, interlaminar osteotomy, and pterygomaxillary osteotomy are performed 
to release the tension exerted by the posterior palatine vessels and nerves, and so permit back- 
ward displacement of the palatal tissue, are not justifiable. While the innovator of this 
method attempts to preserve the relations of the posterior palatine vessels and nerves, most 
surgeons agree that it is impossible to liberate the palatal tissue and secure the desired back- 
ward and inward displacement without injury to these vessels and nerves. From our experi- 
enve in the operating room, and from post-mortem observations of operative cases, as well 
as anatomical studies, we are convinced that these vessels and nerves are usually divided dur- 
ing cleft palate operations. We further believe that no injury results to the patient from 
division of these structures. 


79 


Brown**’ remarking in 1940 where there had been a slough of soft palate 
tissues from previous operations said : 

. added to the elongation, may be the freeing and suturing of any tissue availiable, 
plus the use of a posterior pharyngeal flap attached to the palate, if desired. This results in 
all possible closure between mouth and nose, and as there is no levator action, amounts to a 
flesh obturator. This, of course, has a great advantage over a dental prosthesis or over an 
extra-oral flap. 


Speaking of pharyngoplasties, he said that these had not proved as success- 
ful in his hands as in the hands of others. 

Brown’ evidently opposed in 1940 the type of palate-lengthening pro- 
eedure which left an opening anteriorly; for he said, ‘‘Throughout the pro- 
cedures of elongation there has been the fundamental aim that no opening 
should be left anteriorly to avoid the use of an artificial dental obturator for 
closure of the mouth from the nose.’’ 

Commenting on his palate-lengthening procedure in 1936, Brown?" said 
that if there was interruption of the blood supply of the major arteries when 
carrying out the first stage of his procedure, or if a previous operative attempt 
had sacrificed them, it would perhaps be best to revert to a delayed flap type of 
operation as described by Dorrance, rather than to set the palate back at the 
first operation. 

Brown,?** commenting on his palate-lengthening procedure, said that a pos- 
sible objection is that the resulting raw nasal surface may contract and shorten 
the palate secondarily, ‘‘but so far we have not noted this as being important 
enough to try to cover the raw surface with skin grafts.’’ He adds that using 
his method it is also possible that palates with total clefts that have been closed 
ean be lengthened, either by preserving the nasal mucosa anteriorly to permit 
spontaneous healing, or by using an obturator or a dental prosthesis. 

In 1940, Brown?” still thought that the direct flap, elevated and immedi-. 
ately set back so that the least possible thickening would take place, was su- 
perior to the delayed flap method of elongation. He felt that ‘‘ preservation of 
the major palatine arteries (often called the posterior) is possible in nearly 
all patients, ’? Where it was*necessary in stretching these arteries, they 
were carefully cut away from the palate flap along a portion of their length. 
He added, ‘‘ These methods have seemed better than trying to dislodge the artery 
from its bony canal by trying to remove the posterior wall of the bony canal.’’ 

Speaking of others who thought that preservation of the arteries prevented 
elongation, he said, ‘‘The palate may be gotten so free by this dissection, plus 
complete separation of the aponeurosis from the bone that it may be easily 
‘set back,’ practically against the posterior pharyngeal wall in most instances.’’ 

He believes that the advantages of his method are that it makes possible 
closure and elongation in a single stage and that it may give a less scarred and 
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more pliable palate. He still felt that when the arteries were cut inadvertently 
the delayed method of Dorrance might be resorted to for safety’s sake ; but that, 
if they had been lost at a previous operation, then the delayed advantage had 
already been gained and the flap could probably be used without further delay. 

Oldfield* in 1941 wrote that previous to the Wardill method, the Langen- 
beck operation was the standard method and the results were most unsatisfac- 
tory. ‘‘Nonunion occurred in a large percentage of cases, and, when the palate 
was united, it was usually stiff, short, and immobile. The nasopharyngeal 
sphincter was incompetent in nearly all cases. 

‘The controversy between the French school led by Veau and the German 
school led by Axhausen is waged about the so-called ‘bridge-flap.’ Some of the 
most experienced cleft-palate surgeons in England, such as Wardill and Pomfret 
Kilner, have followed the French school, and always divide the buceal flaps’’ 
(mucoperiosteal flaps on the oral side) ‘‘from their anterior attachments. Veau 
used a long flap hinged upon an intact posterior palatine artery.’’ 

Speaking of palate-lengthening procedures, Oldfield‘ states that Wardill 
emphasized the importance of dividing the posterior palatine arteries and, there- 
fore, of having a short posterior flap. ‘‘He uses four buccal flaps, sutured in 
such a way that a ‘V-Y elongation’ of the buccal mucosa is effected. Although 
the junction of the four flaps is a potential site of insecurity, this method of 
elongating the palate is the most valuable yet described.’’ 

Kilner and MeIndoe and Mowlem,*** as well as elongating the oral mucosa, 
make a transverse incision in the anterior part of the nasal mucosa above the 
bony palate, and in this way manage to elongate the nasal flaps. 

Oldfield* remarks that Axhausen, Denis Browne, Blair, and J. B. Brown 
believe that it is possible to fill all the requirements of the Veau principle with- 
out separating the buccal flaps in front in every case. They still used, he wrote 
in 1941, a modified ‘‘bridge-flap’’ adherent to the dome of the palate. 

Oldfield* states that in cases with a primary deficiency of the soft tissue 
or a secondary shortening of the palate due to contraction of scar tissue, some 
method of elongation is necessary and then the mucoperiosteal flaps must be 
separated completely in front. However, if the soft tissues of the lateral ele- 
ments are not deficient and are adequate in length, he feels that it is unnecessary 
to separate the buccal (mucoperiosteal) flaps in front. Commenting on Ax- 
hausen’s employment of a prosthesis to hold the mucoperiosteal flaps upward 
against the dome of the bony palate, Oldfield states that this procedure compli- 
eates the technique unnecessarily and is conducive to sepsis and pressure 
necrosis. : 

The extensive lateral pharyngeal mobilization, as practiced by Ernst, 
Oldfield thinks is useful in the secondary cases with much scarring and shrink- 
age of the lateral elements of the soft palate; but Ernst’s practice of packing 
iodoform gauze outside the lateral wall, after pharyngeal mobilization, is un- 
necessary and dangerous, because the gauze soon becomes most foul and may 
cause serious septic complications. 

Oldfield‘ wrote that the suturing of the posterior pillars of the fauces prob- 
ably has a limited place in cleft palate surgery, but is only indicated in certain 
secondary cases for elongating a shortened soft palate. Oldfield states that he 
has never employed the method of uniting the soft palate to the posterior 
pharyngeal wall because it appears to cause a most artificial occlusion of the 
nasopharynx which would interfere seriously with the elevation of the soft 
palate. 
Oldfield* feels that when it is necessary to narrow the pharynx, the Wardill 
pharyngoplasty is the most satisfactory and reliable procedure so far devised. 
‘‘There is no doubt that considerable and permanent narrowing of the isthmus 
is effected in a high percentage of cases.’’ He states that it is not advisable to 
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perform a pharyngoplasty as a routine in all operations for the primary repair 
of cleft palate, for it does add considerably to the operative risks, especially in 
patients under 114 years old. It is most useful in the secondary cases where 
there is gross scarring of the soft palate and incompetence of the nasopharyngeal 
valve. 

Vaughan*® wrote of Kuester’s procedure for lengthening the palate that 
the operation broadened the uvula but produced very little elongation of the 
palate. Vaughan, however, found Kuester’s principle of value in securing equal 
length of flaps when one side is shorter than the other, owing to unequal loss of 
tissue following operative failure. Speaking of Passavant’s principle, Vaughan 
states: 

The type of case best suited to the Passavant method is one that has been operated 
several times with only partial success. There is considerable loss of soft palate tissue; and, 
if the palatopharyngei have not been injured, the posterior pillars are drawn forward and 
the muscle will be found to have widened and thickened. By suturing them together after 
oblique incisions, the pillars will move closer to the posterior pharyngeal wall; and, by the 
assistance of the pharyngopalatine sphincter, the muscles will approximate close enough to 
close off the sphincter. It must, however, be understood that.the palatopharyngei cannot be 
used to obtain sufficient horizontal elongation of the soft palate to permit its elevation against 
the posterior pharyngeal wall, as these muscles pass down the lateral wall of the pharynx, 
somewhat posteriorly. 


Vaughan*® writes of Dorrance’s ‘‘push-back’’ procedure that it allows 
the surgeon to obtain greater elongation than any operation of prior develop- 
ment but that it is applicable only to clefts through the soft palate. When the 
cleft extends into the hard palate, the amount of elongation is limited if an 
anterior opening is to be avoided. 

Dorrance? wrote in 1933: 


Lengthening the velum as performed by Forbes and Kuester merely increases the 
length of the uvula or renders it trilobate. The uvula subserves no useful function in speech. 
When lengthened it becomes a mere dependent appendage which handicaps the patient during 
speech, 


Of Mason’s method of freeing the lateral adhesions of the velum with the 
lateral walls of the pharynx, Dorrance? stated that it was ruled out ‘‘because 
the procedure ends with the formation of a large floating uvula which sub- 
serves no useful function. The extensive lateral incisions used by Mason con- 
vert a useful velum to a useless appendage, because these incisions interfere 
with the function of the palatal muscles.’’ 

Vaughan,”® commenting on attempts to perform the Dorrance procedure 
consisting of posterior displacement of most of the soft tissues of the hard 
palate in cases with clefts that extend into the hard palate, states: ‘‘The fibrous 
tissue covering of the anterior end of the cleft may break down and a perfora- 
tion result.’’ Speaking of Gillies, Axhausen, and some other surgeons who have 
advised an obturator to cover the hard palate defect when a functional soft 
palate ean be obtained by a ‘‘push-back’’ procedure, Vaughan*® comments that 
these men may be justified in exceptional cases but that every effort should be 
made to procure a satisfactory result by surgery alone. 

Schultz*® in 1944 wrote that he performs the Dorrance ‘‘ push-back’’ pro- 
eedure for certain palate-lengthening problems and does it in two stages. In 
speaking of Brown’s palate-lengthening procedure, Schultz states: 

The author has found this method very satisfactory because the palate tissue does not 
get as heavy as in the Dorrance procedure. When he uses the palatal set-back he also cuts the 
bone around the greater palatine vessels and in some cases dissects out the artery from the 
palatal flap to get more freedom. 
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If the principal blood supply is cut at the time of operation, it is best to 
use the delayed flap method of Dorrance, Schultz claims. 

Conway**’ wrote that in 1940 he used the Dorrance ‘‘ push-back’’ operation 
to lengthen the palate with excellent results. 

Vaughan” feels that Dorrance’s ‘‘push-back’’ procedure is the best 
method for the correction of congenital insufficiency of the palate except when 
there is a submucous V-shaped cleft existing in the bone of the hard palate. In 
this latter case he believes that the procedure of choice is his own elongation 
method, using two stages with the following additional procedure in the first 
stage. ‘‘When the lateral sections of mucoperiosteum are elevated, the central! 
portion of the tissue that covers the bony gap is split and dissected up to pro- 
duce thickening. The lateral flaps are then replaced and sutured in the usual 
manner, and allowed to remain for four weeks. The patient is readmitted to 
the hospital and elongation is completed at that time.’’ For the other types of 
insufficiency of the palate, he feels the Dorrance ‘‘ push-back’’ procedure should 
be performed in two stages. 

Lamont*** states that the ‘‘push-back’’ procedure has added appreciably 
to the surgical technique. 

Davis and Selleck®® wrote in 1944 that, where feasible, the Dorrance ‘‘ push- 
back’’ operation may be used advantageously. 

Ritchie*** in 1941 wrote: ‘‘I shall be eternally grateful to Dr. George 
Dorrance in having the initiative and courage to work out his ‘push-back’ 
and demonstrate that these tissues may be freely mobilized to accomplish 
closure.”’ 


Reviewer’s Comments on the Selection of the Operative Procedure.—The 
selection depends on the type of case, the condition of the patient, his age, and 
on the methods with which the surgeon is familiar, Several different methods 
may be required before the operative work on certain of these patients is com- 
pleted. Some of the reviewer’s thoughts on this subject have been given in 
his comments on the operative techniques. He feels that the palate-lengthening 
methods are the most important contribution to this field in more recent years. 


Proenosis.—Oldfield* in 1941 felt that some of the important factors in 
estimating a prognosis were: If the patient’s speech was unintelligible, or if 
there was mental deficiency, or deafness, or congenital heart disease, the prog- 
nosis was probably bad; if the patient was over 3 years of age before operation, 
if there had been failure of. previous operative treatment, if the patient was 
partially deaf, if he had an indifferent mother, or a mother with an untreated 
cleft palate having the associated defects in speech, the prognosis was only fair; 
if the patient was under 2 years of age, if there had been no previous operation 
on the palate, if the mother was sensible, and if speech-training facilities were 
available, then the prognosis was excellent. 

Blair and Brown wrote that with a deficient palate, overaction of the 
upper part of the superior constrictor muscle may draw forward a thin, shelf- 
like fold of mucosa commonly called Passavant’s pad, and the degree to which 
this plica is developed before operation can be taken as a rough indication as 
to the quality of the postoperative speech results. 


Reviewer’s Comments on Prognosis——The statement of the prognosis is 
most important in dealing with the parents. A sincere appraisal, informing 
them that with their cooperation a great deal can be done for these patients, 
that several operations may be needed before the child reaches adulthood, that 
the services of other specialists may, and probably will, be required, should be 
given. 

The reviewer feels that so little is really known about the prognosis that the 
rendering of a prognosis should be in — ee terms such as, ‘‘In a certain 
number of cases... ,’’ ‘‘He may need . > or ‘‘You may later want . 
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Postoperative Care.—In 1843, Crampton*”’ called attention to the neces- 

iy for the liberal administration of a liquid diet after cleft palate operations. 

Blair and Brown” state: ‘‘It is our belief that there is no postoperative 

in of mechanical protection or support of the suture line equal to packing of 

lateral incision with strips of gauze. This also helps to control bleeding 

and splints the palate but the use of any one of these is not free from added 
danger, either to the patient or to the palate.’”’ 

Prioleau**' states briefly his postoperative regime which ineludes elbow 

lints and feeding by spoon. 

Fraser**’ wrote that draughts of bromide and chloral hydrate are given if 
here is marked distress and feels that gentle spraying on the suture line after 
drinks is of some advantage. 

Following cleft palate closure, Vaughan*® stated, in 1940, that bleeding 
should be checked before the patient leaves the operating room, that the child 
should be put to bed face down, that water is given when the child awakens, and 
that fluids are forced. ‘‘No solid food is given for two weeks but the child 
may eat milk—plain or with eggs—thin cereals—thick soups and orange juice. 
Frequent feedings in small amounts are preferable to large amounts at one 
time. Water should be given after each feeding to wash away the food.’’ He 
recommended elevation of the foot of the bed and recording of the fluid intake, 
the latter to guard against dehydration. If necessary, 5 per cent glucose in 
saline by infusion or 2.5 per cent glucose in saline by clysis was given, and, 
when required in several cases, whole blood was administered. He advocated 
elbow splints to keep the hands away from the mouth, two or three drops of 15 
per cent Argyrol put in each nostril three times per day, sedatives given to 
keep the child quiet and comfortable, and a mild laxative the night of the day 
following operation. Codeine was thought to be very useful. The iodoform 
gauze in the lateral incisions was changed every second or third day and more 
often if there was any nasal infection. ‘‘Nasal irrigations should be avoided 
because most children cough and struggle and are likely to damage the repair. 

. These children usually have a rise of temperature after operation that may 
last a day or two. When it persists, some other cause (other than the operation 
itself) must be looked for. 

‘*Respiratory infections—aside from simple colds—are rare, probably 
because we avoid operations for young children during the winter months.’’ 

In young children with primary cleft palate repair, the soft palate sutures 
were removed on the eighth day under anesthesia. ‘‘The hard palate sutures 
may be left for another week or longer; the tissues are more fibrous and less 
vascular, and should be allowed more time for union because of tension on the 
line of union in the hard palate, when the flaps retract and become adherent 
to the bone.’’ 

Oldfield in 1941 listed in detail his postoperative regime. Among the points 
made was the gradual elevation of the child’s head which had been kept flat for 
the first four hours after operation. ‘‘He is gradually propped up, one pillow 
at a time, until after twelve hours he is in Fowler’s position.’’ Oldfield states, 
‘‘on no account must any swabbing or spraying of the inside of the mouth be al- 
lowed after operation.’ 

Vaughan” writes that following cleft lip repair precautions should be taken 
to see that the airways are free from obstruction. A small rubber tube in one 
nostril held with adhesive tape or a larger tube at the angle of the mouth pre- 
vented the valve action of the repaired cleft lip occasionally seen. A stitch 
holding the lower lip down ean be applied and the tongue suture should be left 
in position until the patient has ‘‘reacted from the anesthesia.’’ The baby is 
put to bed on his abdomen to allow*blood or saliva to run out of the mouth. An 
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intravenous infusion of 5 per cent glucose in saline is given if there has been 
much bleeding, or, if the veins are poor, a clysis of 2 per cent glucose in saline 
is administered. 

After closure of the palate, Conway*** has the anesthetist return with the 
child to the pavilion. The patient is kept on his abdomen with the foot of the 
bed lowered until the patient is conscious. Elbow cuffs are applied. Morphine, 
if necessary, is administered; and sterile fluids without milk are given for the 
first five postoperative days. Milk is given after the fifth day and a soft diet 
after the tenth day. This regimen may be supplemented, when necessary, by 
such measures as infusion of glucose solution, saline solution, or whole blood. 
The sutures are removed on the eighth to twelfth postoperative day, and Con- 
way states that in only one case has it been necessary to anesthetize the infant 
in order to remove the sutures. 

Schultz** states that the babies are usually returned to bed with the suture 
in the tongue; it is removed as soon as full consciousness returns. Feeding by 
means of the Breck feeder, medicine dropper, medicine glass, teaspoon, ete., 
starts three hours after the operation but feeding by gavage or nipple is pro- 
hibited. 

‘‘The most important part of the postoperative treatment is proper and 
adequate sedation. . . . Sedation is effected with elixir phenobarbital, one drachm 
p.r.n. to keep the baby groggy.’’ Where necessary, nembutal suppositories, 
one-quarter grain p.r.n., are used according to directions. Schultz feels that 
the patient should be kept from erying for at least one week and preferably 
two. 

Schultz®* recommends a few drops or a spray of sodium sulfathiazole solu- 
tion applied to the nares every three hours when the baby develops a nasal dis- 
charge. 

Schultz®* recommends allowing the baby to eat thin cereals if it can swal- 
low them, and states that no one should look at the palate with the tongue de- 
pressor, that an aspirator should be in the room at all times, and that adhesive 
tape may be applied on the lower lip if it is sucked in and blocks respiration. 

Padgett”? in 1947 wrote that the children are fed postoperatively on fluids 
for three weeks. Nothing is permitted to enter the child’s mouth, the hemo- 
globin is maintained at a level of 75 per cent or better, and penicillin is con- 
tinued for five days. He does not remove the sutures unless they still remain 
at the end of his three-month period. 

Brown and co-workers*** present an extensive postoperative regime. They 
recommend allowing sutures in the cleft palate patients to work out themselves, 
but state that remaining ones may be taken out in one to two months’ time. 
Their lateral incisions are packed during the operation and they advocate re- 
moval of their packs in twenty-four hours; after a palate setback procedure, 
the anterior packs are removed in five to seven days. 


Reviewer’s Comments on Postoperative Treatment.—The reviewer believes 
that the recent report of Brown and co-workers is the best on this subject and 
respectfully refers the reader to it. However, the reviewer uses penicillin in 
these cases and removes the nylon stitches which he uses between nine and 
twelve days. If one has good assistance, this can be done generally without 
anesthesia. 

Dental Treatment 

Introduction.—The reviewer has chosen to divide dental treatment into 
three headings. Actually, one well-trained dentist may in many cases treat 
the cleft palate patient in more than one of the three divisions which the re- 
viewer has selected. From remarks which have been made by other authors 
and by the reviewer previously, it must be plain by now that the surgical profes- 
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sion feels very acutely the need for good dental care for these patients. Per- 
haps the most outstanding dental work in this field is being done in teamwork 
with the other specialists required by these patients. The trend is toward 
more understanding and better cooperation between the various surgical, dental, 
and speech therapists. 


General Dental Treatment of the Cleft Palate Patient.—Fitz-Gibbon*® in 
attempting to explain the lack of a coordinated rehabilitation program for cleft 
palate patients asks: ‘‘What has dentistry, as a profession, done to emphasize 
the dental needs of the cleft palate patient? It is all too apparent that we, 
as dentists, have not cooperated with the medical profession, or among ourselves, 
in the care of these cases.’’ 

In 1942, Fitz-Gibbon*** wrote : 

The general practitioner is usually the first to be consulted when a patient with a palate 
deformity seeks dental service. He cannot make a proper diagnosis, or determine a prog- 
nosis, without a consultation; yet seldom is one suggested. Proper tooth repair, which is 
of great importance, is often neglected; no doubt because of the fact that the general prac- 
titioner of dentistry does not realize the vital necessity of tooth preservation for these patients. 
Many times a malocclusion, which an orthodontist would recognize sufficiently early for a 
comparatively simple correction, is overlooked until it has developed into a serious and com- 
plicated problem. 


Kazanjian**' wrote in 1934 that to the dentist congenital cleft palate is 
significant for other reasons than from the standpoint of the deformity itself. 

He is particularly interested in the effect which this condition has on the teeth and gen- 
eral oral health. Almost invariably malocclusion is present because the cleft produces an 
insufficiency of masticating surface, leading to the underdevelopment of the maxilla, The 
dentist regards malocclusion as a serious problem largely because he recognizes interference 
with proper growth and development of jaws and teeth to be an important factor in the 
incidence of dental disease. 

Kazanjian**® states that in cleft palate cases where the dentition is poor 
and neglected, accompanied by underdevelopment of the maxilla and retrac- 
tion of the upper lip, all the decayed and misplaced teeth should be removed. 
Any other teeth should be saved to be used later in supporting a prosthesis. 

Michaéi*** in 1935 emphasized the importance of preoperative management 
of the mouth and teeth. 

Perkins and Silver*** comment: ‘‘Many dentists seem to be afraid to do 
any kind of dental work for these children. To extract a tooth, regardless of 
how simple the procedure, is entirely beyond them, because they think an extrac- 
tion may undo the work the surgeon has completed.’’ 

Conway*”’ writing about the care of the 2- to 6-year-old child states that 
if the teeth have erupted in malposition, or if dental caries has developed, dental 
opinion should be sought as to the advisability of extraction. Between 6 and 12 
years of age, active attention must be given to the development of the teeth. 
He states that extraction of mesially displaced teeth will be necessary. 

Harkins® states that, if the general dentist does undertake cleft palate 
prosthetic work, he must consider it implicit in his decision that he familiarize 
himself with the special techniques and practice them sufficiently to be able 
to produce a functional and comfortable speech aid. 

Backus and co-workers** in 1943 wrote that since dental health is an im- 
portant factor covering the normal growth of the jaws and face, the role of 
the dentist in the health and development of the child becomes one of consider- 
able significance. 

Upon his services may depend to a eertain extent not only the facial appearance of the 
child but the functional result of the palate, especially as it is related to speech. 
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From the time of the eruption of the first teeth at about six or seven months of age 
and until full development of the jaws occurs, the child should have the advice and services 
of the dentist in co-operation with his surgeon. In this way he will receive the necessary 
dental treatment, both from the surgical and dental standpoint. 

Teeth erupting along the line of the cleft of the jaw may be malformed, abnormally 
situated, decayed, and, in some cases, absent. Decayed teeth should be repaired or decay 
arrested in order to avoid infection and early loss. The premature loss of teeth will inter- 
fere with the normal development of the jaws. This holds true in the case of baby teeth as 
well as in that of the second set. Unfortunately, it is commonly believed by some parents 
that since the baby teeth are shed early in life, they are of little value and, consequently, are 
often neglected. This is not true. The first teeth are as important to the general health 
and the development of the jaws and facial bones as are the second teeth. 


Reviewer’s Comments on General Dental Treatment.—The reviewer feels 
that the general dental treatment is of the utmost importance in these patients. 
In truth, it extends throughout the entire life of the patient. The fear of the 
general dentist to carry out treatment on these patients is well founded, but it 
should not be crippling. The reviewer feels that if the general dentist consults 
with the other specialists, including the surgeon, he should be perfectly capable 
of carrying out the required measures for restoring and maintaining the general 
oral health. His role should not be considered secondary to those of the spe- 
cialists, for on the condition of the patient’s oral structures will depend, to a 
certain extent, the selection of methods of treatment. Remarks made in the 
other two sections on the dental care of these patients will make clear how 
vital it is that the teeth be well cared for. 


Orthodontic Treatment of the Cleft Palate Patient.—Cooper™ in 1942 
wrote an ardent plea for better care for orthodontic patients. He felt that the 
orthodontist had an extremely important role to play in the complete rehabilita- 
tion of the cleft palate patient and that clinical facilities similar to those of- 
fered other types of cripples on orthopedic services should be provided for the 
cleft palate patients. 

Conway**’ writing in 1940 stated that, when the premaxillary process failed 
to fuse following closure of bilateral clefts, and when wiring the premaxilla to 
the maxillae or palate bones was unsuccessful, orthodontics should be instituted 
and the lateral teeth spread with the idea of resorting to the use of fixed dental 
bridges later in order to give firmness to the bite. 

Lifton** in 1941 remarked: 

From an orthodontic viewpoint the problem is concerned primarily with postoperative 
eare, Usually the orthodontist or dentist sees the congenital cleft palate patient only after 
surgery has been performed, and frequently not until many years have elapsed. His atten- 
tion, therefore, is focused upon those cases in which there are postoperative perforations in 
the palate, or on unsuccessful or mutilated cases. These openings and deformities may re- 
semble the sequelae from acquired conditions, or the sequelae from acquired conditions may 
resemble congenital anomalies. 

Nor are the plastic operations alone adequate fully to prepare the mouth and teeth for 
normal function. It must be remembered that all factors, such as missing teeth, ete., which 
produce irregularities in the normal child also operate and contribute to the causation of mal- 
occlusion in the cleft palate child. There is also present an interference with normal develop- 
ment and interstitial growth of the maxillary and palate bones and their processes due to 
perverted function or to disturbed bony proliferation centers through inflammation and 
surgery. 

In general, orthodontic patients with cleft palates and particularly those with complete 
cleft lip (harelip) and cleft palate require special consideration in that: 


1. Missing permanent maxillary teeth aggravate the irregularity in the contracted 
maxilla, 
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2. The contracted maxillary arch, therefore, cannot harmonize in the number of op- 
osing teeth, nor in size with the mandibular arch, nor in its position as related to the face 
nd cranium, 

3. Contraction of the maxillary lip necessitates lip support for lip stretching. 

4. Perforation persisting in the hard and soft palates following plastic repair requires 
mmediate relief, especially in conjunction with obturator construction, to facilitate tongue 
xercises and speech training instead of awaiting the completion of orthodontic treatment. 

In planning and designing appliances every suitable device should be utilized to restore 
ll struetures to as nearly a normal anatomic relationship and function as possible. We ad- 
ocate, therefore, whenever possible, the combining of the obturator with the orthodontic 
ppliance at the very outset of treatment. In that way it is possible to seal or bridge over 
1e opening with the obturator and, as progress is achieved and sufficient space gained, to use 

the obturator as a base to which artificial teeth can be added. The obturator often re-en- 
irees the banded anchorage for the appliance by supplying a tissue-bearing auxiliary sup- 
port, 


He presents sixteen cases showing his combining of orthodontic and pros- 
thodontie methods for treating various cleft palate problems His feelings are 
summed up in the following words: 


Operations for repair of cleft lip (harelip) and cleft palate should be supplemented 
with orthodontic treatment for better masticatory function and improved esthetic appearance 
and also combined with an obturator, where indicated, to facilitate speech correction. 

Speech training by a competent teacher is urgently recommended to overcome cleft 
palate speech and to learn proper articulation and enunciation. 

Fitz-Gibbon*** states : 

Malocclusions are prevalent in postoperative cleft palate cases and should receive early 
orthodontic treatment. 

If orthodontic intervention is to- be carried through to a successful termination, the 
orthodontist must have a thorough knowledge of what can be accomplished advantageously 
by prosthesis, especially in the complicated case where a mutilation may be indicated. In 
adolescence, where, from a psychologic or economic aspect, a speech appliance and speech 
correction may be of such immediate importance that prolonged orthodontic treatment is con- 
traindicated, orthodontics must be supplemented by prosthodontics, in order to obtain a func- 
tional and esthetic result. 


Davis and Selleck*® write that the teeth remaining in cleft palate cases 
can be used as a guide for prosthetic restoration, and, if possible, proper inter- 
digitation of the remaining teeth should be established by the orthodontist so 
that the teeth will have their proper occlusal antagonists. 

Perkins and Silver*” state: 

Dental and orthodontic aid and speech training are especially valuable to these chil- 
dren during the developmental period of five to twelve years of age. 

The problems encountered in treatment are many and varied as follows: Unilateral 
clefts with and without openings to the nasal passages, the premaxilla displaced to one side 
or the other, bilateral clefts usuelly with an opening on each side, extending posteriorly as well, 
frequently a very loose premaxilla that may contain two to four incisors. These incisors may 
be well formed, or one or more malformed, or all of them rotated in any of the directions 
of the compass. 

What to do with this loose premaxilla and its contents is perhaps our greatest problem. 

Open-bites, extreme overbites, cross-bites, hypoplasia of the mandible, prognathism, 
metimes real, I think, frequently are a pseudo-prognathism due to the failure of the for- 
vard and downward growth of the maxilla; more often it is lack of maxillary structure. 

The extremely contracted arches and destroyed tooth germs are less frequently en- 
uuntered now, because most of the ‘surgeons have discarded the technique of passing wires 
hrough the maxilla and the use of clamps, which forced the lateral portions of the maxilla 
ogether. 
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Perkins and Silver*”* add: 

Relative to orthodontics, we are frequently asked this question: ‘‘ When you expand the 
arch to obtain the proper width, do you increase the size of the cleft and destory the surgeon’s 
repair?’’ 

Our answer is based on the treatment of nearly one hundred cases. There is no evi- 
dence that we have increased the width of the cleft or injured the surgeon’s repairs in any 
way. On the contrary, our treatment has been complementary to the surgeon’s. 

Orthodontic treatment and general dental care can be given the cleft palate child with 
the same confidence one would treat the normal child. 

The policy of early treatment was adopted when this clinic was first started, and, after 
more than ten years, we are convinced that orthodontic and dental treatment rendered to this 
class of patient between five and twelve years of age is of the greatest benefit to them. We 
prefer to start the treatment as soon after four years of age as possible. 

Normal arch form and cuspal relations are restored as early as it can be accomplished. 
Openings in the palate are closed with a dermoid or acrylic pad, or partial denture at once, 
thereby preventing fluids and other debris from entering the nasal passage to dribble from 
the nostril over the lip and chin. This, also, restores these open areas to a more nearly nor- 
mal condition which tends to prevent the child from acquiring faulty tongue habits as he 
progresses and aids him in speech. Supernumerary teeth are nearly always present, espe- 
cially at the site of the cleft. Sometimes one of these teeth can be moved with satisfactory 
results; more often it is necessary to extract them. 

Frequently the permanent lateral incisor at the site of the cleft is missing, and the 
central incisor is frequently malformed or erupting in such a position that it is impossible to 
try to move it to a correct position. 


Perkins and Silver say: 

We depend on clasps, which usually engage a lug on a convenient tooth, to retain the resto- 
ration. Natural growth changes alter the original accurate fit of the restoration, but the 
growth changes are slow, and, within proper limits, can be disregarded for many months. 

Rebuilding the restorations is not frequent enough to be a handicap, and fear of restrict- 
ing the growth of the arch can be disregarded. 

Some of the appliances can be allowed to remain in the mouth one to six weeks, some- 
times longer, without removal, with no serious damage to the tissue. 

At most there may be a slight irritation, not uncommonly seen under a denture. The 
aid to improved speech alone, that the child derives from any restoration, warrants their use 
as early in the child’s life as possible, 


Cooper**® in 1946 wrote that the proper cleft palate treatment requires a 
real over-all view of the problem and that in some cases it is obviously impos- 
sible to take one, two, or three years for orthodontic treatment when the total 
rehabilitation problem of the patient is demanding immediate attention. 


The orthodontist must decide when the compromise is justified for the problem at hand. 
The short treatment can be done with operative dentistry in the form of jacket crowns, thimble 
crowns, etc., plus unusual prosthetic measures. 

If a program is eventually developed in which these people who have been operated on 
as infants can be constantly contacted and watched’ so that proper dentistry will be done 
on the deciduous teeth and orthodontic treatment given at the proper time, then and then only 
will the orthodontist be able to function in his ideal capacity. 


He shows photographs of the models of one case. An opening still re- 
mained on the left side well into the palate connecting with the nose. The up- 
per anterior teeth still remaining were in lingual version to the lower anteriors. 
These were brought over the bite into proper occlusion and became a great aid 
in establishing facial harmony and better speech. The hole into the nose was 
sealed by means of a soft acrylic attachment to the restoration which also carried 
an acrylie obturator into the pharynx. The restoration improved the patient’s 
occlusion and appearance and also acted as a retaining appliance. 
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Cooper“ cautions that in certain types of cleft palate patients where one 
or more of the teeth are in close proximity to the cleft, the problem of retention 
is SO severe as to preclude any possibility of a good result. In these cases he 
removes such teeth and uses artificial substitutes, ‘‘ because relapse means more 
than the loss of teeth in the greater danger of holding back the entire program 
‘or the patient’s total rehabilitation. This conclusion and decision have been 
reached after various experiences in the past years in which we found ourselves 
too concerned with a tooth instead of a total personality.’’ 

He mentions the type of case presenting a full complement of teeth in the 
mandible but an inadequate number in the maxilla. From the orthodontic 
standpoint he feels that the compromise treatment of removal of a lower pre- 
molar on each side helps to produce another deformity to conform to the original 
deformity which in turn produces an illusion of a better facial balance. 

In the more adult patient we do not feel that it is always advisable to do extensive 
orthodontic treatment where the danger of relapse is too evident, because, should the relapse 
take place, the entire program is greatly retarded and in many instances the results are en- 
tirely defeated. 


Kazanjian®** in 1947 writes that the underdeveloped maxilla with irregu- 
larities of the upper teeth often becomes apparent soon after the eruption of 
the temporary teeth and may grow progressively worse as the child matures. 
‘If the teeth are given the benefit of intelligent orthodontic treatment many 
late deformities of the teeth and jaws will be eliminated or minimized. Un- 
fortunately, the facilities are not available for all cleft palate patients to have 
such treatment.’’ 

Kazanjian**' wrote that steps to correct irregularities of the teeth and to 
expand the maxillary arch must generally be taken by orthodontic appliances 
in eases of congenital cleft palate following surgical treatment and that excel- 
lent results can frequently be obtained. The orthodontist can contribute a great 
deal to the alleviation of the deficiency; ‘‘often this can be achieved by rela- 
tively simple orthodontic means, yet also more extensive methods occasionally 
must be employed.’’ 

Peer*’® writing in November, 1947, feels that obtaining an anatomical rela- 
tionship is a problem for the orthodontist after the lip and palate correction. 
To accomplish a workable solution, he advocates federal or state government sub- 
sidies of orthodontists to attend each clinic and work in close cooperation with 
the plastic surgeon. 

Backus and co-workers** state that if the teeth grow in crooked it may be 
necessary to carry out orthodontic treatment in order to strengthen them and 
encourage normal growth of the jaw. 

If a tooth is so deformed and diseased that it must be extracted, or if a tooth fails to 
develop or erupt, as sometimes occurs in cleft palate cases, it will be necessary to maintain that 
space in the jaw by a bridge or a special appliance. In this way, it is possible to maintain 
normal growth of the jaw bones, 

If the jaw does not grow sufficiently in width and length, the dentist can correct this 
abnormality by inserting certain appliances in the mouth or adapting attachments to the 
teeth. 


Vaughan” states that the assistance and cooperation of the orthodontist 
are essential in a large percentage of cases. Orthodontics is important, he feels, 
in creating a harmonious relation with the face as a whole, in creating support 
for the upper lip, and in producing proper occlusion with the lower teeth. 

The central incisor on the cleft,side may rotate labially, or assume a horizontal angle. 
The upper dental arch may be narrow in relation to the lower. The lateral incisor and the 
cuspid may erupt lingually, and may often appear in the sulcus of the repaired cleft. The 
remaining teeth may be generally misplaced. The developing maxillae may fail to keep pace 
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with the mandible, and the result is an increasing prognathism. In bilateral cleft lip, the 
premaxilla is usually displaced, and, even after careful replacement, may not develop suffi- 
ciently to form a normal anterior arch to support the lip. The lateral incisors may fail to 
erupt, as the follicles have been lost in the alveolar clefts. Tooth follicles may also have 
been destroyed by the performance of obsolete wiring methods for alveolar approximation, 
Orthodontie correction should be made with the object of obtaining a normal dental arch. 
The missing teeth may be supplied later. 

The gradual pressure stimulation by a well adjusted expansion appliance tends to pro- 
mote normal growth. Malposed teeth are brought into alignment; the dental arch is widened 
and carried forward, and facial harmony is restored. The dental deformities associated with 
complete cleft lip and palate almost invariably fall into class III of Angle’s classification, 
protrusion of the mandible or prognathism. 

Before treatment is begun, a complete x-ray survey of the teeth should be made by 
intra- and extra-oral films to determine the possibility of missing teeth and the relation of 
unerupted teeth. 

Orthodontia should be ordinarily delayed until surgery has been completed, and the 
eruption of the permanent teeth has progressed to a point where treatment can be carried out 
to completion without the interruption of waiting for other teeth to erupt. X-ray examina- 
tion may show the permanent teeth in normal position, except that the arch may need ex- 
pansion. Appliances for this purpose may then be adjusted to the deciduous teeth, although 
early treatment is not ordinarily advisable, for there is no assurance that the permanent teeth 
will erupt without the necessity for further orthodontic treatment. The best average time to 
begin orthodontia is between the ages of eight and ten. 

An unusual case of extremely wide cleft may occur in which the orthodontist can co- 
operate with the surgeon during the period of surgery. In this case the dental arch was nar- 
rowed by an appliance attached to the deciduous teeth. After surgical closure of the cleft, 
the dental arch was expanded to occlusal relation with the lower teeth. When the deciduous 
teeth are used for anchorage, treatment must be undertaken before the roots are weakened 
by resorption. 

Porter**' in Vaughan’s*® book lists a few appliance types and presents 
two ease histories. He states: 

Various types of appliances may be used to stimulate growth, although it is now gen- 
erally conceded that an appliance exerting a very gentle stimulation is desirable. Whether the 
appliance pushes the teeth from the inside, or pulls from the outside, makes no difference as 


long as it applies a gentle pressure. 

For the narrow dental arch he recommends expansion by means of a spring 
appliance. 

For retracting the protruding premaxilla, he feels, it is generally desirable 
to use an arch anterior to the teeth. The arch is attached to a band placed 
on a molar tooth on each side, and backward retraction is obtained by wire or 
silk ligatures, or by small rubber bands. ‘‘Finger springs may also be attached 
anteriorly to force the teeth backward.”’ 

In the retracted premaxilla, an appliance placed posterior to the incisor 
teeth with spring pressure against these teeth will gradually push them forward 
and will stimulate development of the premaxilla. 

He feels that lateral growth obtained in the process of expansion should be 
held by a prosthetic piece placed lingually to the upper teeth to prevent recur- 
rence of a collapsed maxilla. He mentions the aid of the tongue to retention 
in eases corrected by moving the premaxilla forward. The tongue, of course, 
may be a decided hindrance in cases corrected by a retraction of the premaxilla. 
The cheek and scar contraction tend to cause a relapse of the collapsed maxilla 
after correction and thus necessitate lingual retention. He also mentions that 
a tightly drawn and scarred lip may tend to cause a relapse where the pre- 
maxilla has been carried forward. 
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Reviewer’s Comments on Orthodontic Treatment.—It is a situation for 
nuch concern that more has not been written in the literature on the orthodontic 
treatment of cleft palate cases. Standards vary greatly in different localities, 
ieaching of necessity must be founded on inadequate knowledge, and the sur- 
xeon often finds himself unable to tell where surgery should end and ortho- 
lonties should begin. The time for commencing orthodontics, the types of cases 
in whieh it will be of no avail, the types of cases where it should be supple- 
nented with extraction and prosthetic restorations—all of these are unsettled. 
It is undoubtedly true that orthodontics has much to offer in the complete re- 
habilitation of the cleft palate patient. How much it has to offer we do not 
vet know. 

The cases shown by Liftor, Porter, and by Perkins and Silver show dra- 
natically some of the benefits of orthodontics. Early treatment as advocated 
by Perkins and Silver and others, the reviewer feels, is wise in most cases. There 
are exceptions in whom orthodontic treatment must take a secondary place until 
certain surgical maneuvers have been carried out. 

The problem of financing orthodontic therapy for many of these patients 
is a major one. The reviewer does not feel that governmental subsidization is 
the answer unless it is supervised adequately by the specialists concerned. 

Prosthodontic Treatment of the Cleft Palate Patient.—Olinger and Axt?** 
defined surgical prosthetics as a term used to designate the mechanical restora- 
tion of lost tissue. ‘‘Surgical prosthetics of the intra-oral cavity and the extra- 
oral structures is that branch of dentistry which aims to reconstruct congenital 
and acquired defects by appliances intimately associated with surgical treat- 
ment. ’’ 

Olinger and Axt?** state that the purpose of prosthetics is to restore func- 
tion as far as possible and to obtain cosmetic improvement. 

Olinger*?? in 1946 wrote: 

Every attempt must be made to restore normal form and function, to develop the 
stunted instinct of speech, to aid deglutition, articulation, to achieve a good esthetic effect, 
and to build up the morale of patients who are suffering from congenital defects as well as 
those with acquired defects. 

Cantor”! in 1945 wrote: 

The essential requirements of a good obturator are that it should effectively stop the 
gap between the defective parts of the hard and soft palates and be long enough so that the 
posterior wall of the pharynx may come in contact with it. Rigidity and fixation are ob- 
tained by casting it together with the denture. In repose, the obturator need not fill the 
posterior section of the gap, but in speech the muscles of the soft palate cause the separate 
sections of the cleft to come in contact with the ball-shaped portion of the appliance and 
slide along its sides. These should be sufficiently flared to prevent the edges of the cleft 
from slipping off. In this manner, with the pharynx apposed on the posterior end of the 
obturator and the edges of the defective palate clasping its sides, the patient can occlude 
the posterior nares. Thus, the most essential requisite for speech restoration is effected. 
The obturator then acts as a ‘‘crutch’’ to enable the defective parts to function. 


Kemper®® wrote in 1946 that the prosthodontist should understand not only 
the involved technical problems in his own field but also the surgical, anatomical, 
and physiological aspects of the case. 

Olinger and Axt®** state that to devise and fit suitable prostheses it is im- 
portant that one should feel familiar with the normal structures as well as the 
abnormal. This presupposes a real knowledge of the anatomy and physiology of 
the parts involved, as well as their embryology and histology. 

Olinger and Axt?** remafk: ‘‘The closest cooperation should exist be- 
tween the plastic surgeon and the dentist. The method of procedure, surgery 
or prosthesis, should be decided jointly wherever possible.’’ 
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Olinger*** feels that : 

It is our duty to labor until we have at least made it possible for them to associate 
and converse with normal people without their defect being obvious. 

Appliances of many shapes and of different substances have been devised for the closure 
of the cleft, but apparently with little regard for the restoration of the nasal passages, to 
permit normal respiration, or for the construction of the resonance chambers for the im- 
provement of voice and speech. 

Fitz-Gibbon*” states: 

Orthodontics for the general practitioner may be a questionable procedure, but palate 
prosthesis is far more hazardous. The attempt of the practitioner, with but little skill and 
experience, to construct a speech appliance, results in disappointment for the operator and 
despair for the patient—often far more acute than it is realized. Cleft palate prosthesis is 
a highly specialized field. The palate prosthetist must be capable of judging the limitations 
of surgery, the value of good operative dentistry, the possibilities of orthodontic intervention, 
and the modifications of technique in constructing speech appliances. He must have a knowl- 
edge of speech pathology and, most important, he must know how to correlate all corrective 
methods for the best possible result. 


Harkins® wrote in 1946 of the intimacy of interests between the ortho- 
dontist and prosthodontist : 

In the practical situation it is often necessary for the orthodontist to evoke certain 
essential changes in the deformed dental arch as a preparation for a satisfactory prosthetic 
speech aid. From a clinical standpoint, however, it is equally true that often a much wiser 
procedure is to omit extensive orthodontic treatment, and to produce a prosthetic correction 
that fully compensates for the structural variations and allows them to remain. In younger 
patients the goals of the prosthodontist and the orthodontist are especially companionate. 


Harkins,® in 1946, in writing of the roles of the surgeon and prostho- 
dontist in the care of cleft palate patients said : 

It may appear presumptuous, but it is nonetheless true, to say that prosthesis is not 
necessarily a method of second choice. It is one of several methods equally deserving of con- 
sideration and study. It is eminently unfair to the patient to deny him the right to all 
avenues of help. Unfortunately, it is still regarded as a dictum that prosthesis should be 
employed only if surgery has failed. Unbiased clinical experience does not support this view. 
It is a sobering observation that surgery is irreversible. 


Harkins® states that a good functional speech aid must be designed to have 
proper retention, bracing, and support to achieve a balanced, functional ocelu- 
sion, and it must improve oral and nasal hygiene. 

Davis and Selleck®® wrote in 1944 that the biologic aspects must be the 
first consideration by the prosthetist if he is to be of any help to the surgeon. 

His knowledge and ingenuity in dental prostheses cannot be overbalanced or he would 
lose sight of the anatomy and physiology. The overemphasis of the mechanical side of dental 
prostheses all too often leads to the construction of appliances which would be comparable 
to those made in a machine shop with the biologie aspect totally ignored. 


Davis and Selleck®® wrote: 

The absence of the premaxillae offers a most serious problem because the other teeth 
must be used as the non-resilient supports for the prosthetic appliance and its relation to the 
resilient supports. The problem is best handled by splinting the non-resilient supports together 
and having them act as the constant, combining the resilient with the non-resilient supports. 


Peer*’® in November, 1947, recommended prosthesis for the hard palate with 
closure of the soft palate only in those cases where the cleft in the hard palate 
was too wide for satisfactory repair. 

Vaughan” wrote that until the latter part of the first half of the nineteenth 
century, operations were chiefly confined to single clefts of the soft palate and 
that the hard palate was closed with an obturator. 
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Baxter" in 1942 wrote: ‘‘Obturators may be indicated occasionally in adults, 
but are rarely necessary in children unless some catastrophe has occurred, and 
none of the infinitely more desirable and purely surgical procedures can be 
employed. ’’ 

Padgett’® wrote in July, 1947, that he often recommended a prosthetic 
device with resultant satisfactory speech if the hard palate had been unsuccess- 
fully repaired by the usual methods. ‘‘A prosthesis and a pharyngeal flap 
attached fo the remnants of palatal tissue often can be used together to give 
occlusion and yet provide for the flexibility necessary for good speech.’’ 

Blair and Brown" wrote that, in its last analysis, the modifications and 
interruptions of the vocal sounds essential to enunciation are just as dependent 
on musele action as is the act of walking. ‘‘The inert dental. prosthesis, or a 
repair from live, extraneous or passive tissues, can be made to supplement a 
deficient palate, just as walking can be aided by an artificial limb, but to fune- 
tion, each requires that it be under some indirect muscle control.’’ 

In speaking of the relation between the two methods of restoration, the 
prosthetic and plastic surgical, Kazanjian*** states that they were developed 
independently over a long period of years. 

Surgeons, unfamiliar with the possibilities of prosthesis, depended solely upon their 
own resources; and, as a result in cases where destructive process had extended to the sup- 
porting structures of the face, the methods employed were insufficient. Likewise dentists, 
unfamiliar with surgical methods of restoration, used all their ingenuity in attempts to over- 
come difficulties by the use of appliances. While many excellent prosthetic restorations have 
been made to meet all types of conditions, we know that in selected cases surgery would have 
either made prosthesis unnecessary or greatly simplified its construction. The big step for- 
ward in this generatign has been the realization that these two phases of the healing art are 
inseparably related, and that the future of restorative work, just as in the field of preven- 
tion, lies in the closest codperation, between medicine and dentistry. The surgeon can no 
longer ignore the dental art, nor ean the dentist achieve entirely satisfactory results without 
the sympathy and support of the surgeon. 


Fitz-Gibbon®** wrote in 1942: 


In postsurgical failures, or mutilations, the patient is often referred back to the sur- 
geon, when the correct treatment would be a properly designed appliance constructed with due 
consideration as to function and esthetics. There are many cases where a secondary surgical 
attempt is not indicated and certainly the conscientious surgeon, if he but knew the true 
value of proper dental care, would cooperate wholeheartedly and refer the case to the dental 
specialist, rather than attempt more surgery when the prognosis is unfavorable. How can the 
medical profession know the true value of the respective specialties of dentistry until the 
dentists realize their obligation and the need of cooperation among themselves? 


Oldfield* recommends prosthesis rather than surgery where the patient with 
a secondary deformity presents a gap in the alveolus extending into the anterior 
third of the palate and the base of the nostril, or where the patient previously 
had extensive sloughing of both lateral flaps leaving a very severe residual cleft 

Oldfield* in 1941 stated as disadvantages of the prosthetic repair of a wide 
gap in the middle of the hard palate that the obturator was often uncomfortable, 
usually expensive, and required frequent readjustment, especially in children. 
This type of aperture, however, he did feel was successfully occluded by an 
obturator but stated that it could be closed by a minor operation. 

Dorrance,? speaking of combined surgery and prosthesis, wrote : 

The use of a collar-button-shaped obturator, as suggested by Passavant to displace the 
velum backward, appears to us impracticable. This ebturator cannot be applied until an 
incision is made into the velum. The presence of such a contrivance in the palate unques- 
tionably interferes with the function of the velum, and the application of an incision un- 
doubtedly severs some of the muscle fikers essential for a functional velum. 
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Dorrance? considered the combined surgical-prosthetic approaches of Pick- 
erill and of Gillies and Fry impracticable. 

From our experience in treating patients with cleft palate, it is better to select either 
a purely surgical procedure, or else fit the patient with an obturator-velum. Either one of 
these methods, when properly practiced, will help the patient to speak correctly. Pickerill’s 
method destroys and deforms by scar tissue formation a velum which would have been useful 
in treating the cleft by the ordinary operative procedures. The Gillies-Fry method destroys 
the palatal insertion of the palatal muscles. The use of obturator-vela is difficult in children 
on account of their dentition and the constantly changing contour brought about by the nor- 
mal growth. If for any reason a child leaves his appliance out of his mouth for several days, 
it may be impossible for him to reintroduce it, as the teeth frequently undergo a marked 
change in their position. It is to be mentioned here that prosthesis may be combined with 
surgery in cases in which a functional velum has been restored by a cleft palate operation and 
in which an opening persists in the anterior part of the hard palate. Here, the application of 
an obturator-plate will furnish a very satisfactory restoration. We often resort to this method 
in some of our cleft palate patients following the ‘‘ push-back’’ operation where no available 
palatal tissue is present to permit a complete surgical restoration. 


Kemper writes that in defects with considerable tissue loss, especially 
when they involve the soft palate, the advantages of prosthetic assistance should 
be given just consideration. 

The surgeon should always keep uppermost in his mind the surgical limitations in many 
of these cases and should not permit his good judgment to be overbalanced by his enthusiasm 
and desire to repair by surgery alone. When a prosthesis is indicated for the correction of a 
defect, either congenital or acquired, he should have a complete understanding of the existing 
prosthetic problem. 

Davis*® in 1946 wrote that in some secondary cases with excessive scarring 
and a poor blood supply it may be wiser to use a plate of sufficient extent to 
cover the opening when the patient has reached the proper age instead of 
attempting further surgery. 

The indications for prosthetic restoration listed by Olinger and Axt*** are 
as follows: 

(1) When quick painless results are desired by the patient. 

(2) When the deficiency is due to a disease that makes surgery a doubtful procedure. 

(3) When the defect is too extensive. 

(4) When the physical condition of the patient contraindicates the strain of a long 
series of plastic operations. 

(5) When a temporary appliance is desired preceding a series of plastic operations. 


Olinger*”* stated in 1946: 

In selected cases surgery has made prosthesis unnecessary or has greatly simplified its 
construction. 

It is mainly on account of defective speech that the prosthodontist is consulted in cases 
of cleft palate. If it were possible to restore all the missing tissue surgically so that normal 
speech would result, the surgical procedures would be the method of choice. When surgery 
alone does not offer the patient the desired results, then the surgeon and the prosthodontist 
should cooperate to the fullest extent in considering the health and comfort of the patient. 


Padgett?’ in defending the use of extrapalatal tissue in repairing major 
losses of palatal tissues stated in 1936: 

Complete prosthesis for the unfortunate victim of cleft palate is not as a rule satisfac- 
tory. Our series contains nine examples in which the prosthesis was either built for us or 
was built by various dentists before we saw the patient. In none of them has the prosthesis 
been satisfactory, and only two of them used the prosthesis more or less continuously. Pros- 
thesis to plug the gap of a hard cleft alone after the soft palate was built in, can present 
a much stronger argument than prosthesis in a total defect of the palate. However, the two 
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ses in which we have reconstructed the hard palate with extrapalatal tissue after building 

the soft palate with intraoral tissue have been happy with the result. Usually, the ef- 
ficieney of the prosthesis is somewhat directly proportional to the size of the defect which it 
loses. A prosthesis which ean plug a small hole is more efficient than prosthesis for placing 
diaphragm across a large defect. The advantage of having a permanent diaphragm of 
ving tissue between the nose and mouth and of not having food pass into the nose is un- 
derstandable, not withstanding the fact that a prosthesis for a defect in the hard palate alone 
y aid defective speech as much, or almost as much, as a permanent soft tissue diaphragm. 


Kazanjian**' wrote that in treating congenital clefts, appliances will improve 
peech and restore contour of the face if the maxilla is underdeveloped, as is 
oiten the ease. 


t. 


Congenital cleft palate cases have been treated for many generations by both surgery 
and prosthesis. Authentic records of the use of prosthetic appliances for defects of the 
palate resulting from lues and gunshot wounds date back to Ambroise Paré in 1541, followed 
by Jaeques Gullemean fifty years later, Pierre Fauchard in 1728, and many others since, 
Undoubtedly the discovery by Goodyear in 1855 of vuleanite rubber as a base for dentures 
and other improvements in the field of prosthetic dentistry served to stimulate further de- 
velopment of appliances for the treatment of cleft palate. 


He adds, ‘‘today we consider the present technique (of surgery) of great 
value, and it is almost universal to give every cleft palate child the benefit of 
operative treatment.’’ 

Beder**® in 1944 has written a review on obturators and their uses. A few 
references will be cited here but the interested reader is referred to his article 
and to the one of Schalit* written in 1946 for more details. 

Kazanjian*'* in 1940 wrote that the aim of surgical prosthesis is the restora- 
tion of missing parts by artificial appliances and that it is based entirely upon 
dental restorative principles. He states that in the First World War surgical 
prosthesis suddenly proved to be of great benefit, and that it was at that time 
when it was first realized that successful treatment of face and jaw abnormal- 
ities required the intelligent coordination of dental and surgical procedures. 
As a result, the medical profession, especially those practicing plastic and recon- 
structive surgery, began to appreciate more fully the importance of dentistry. 

Olinger and Axt*** write that the technique of surgical prosthesis was prac- 
ticed in the fifteenth century. ‘‘The appliances used by practitioners such as 
Petronius, Paré and Lusitanus were concerned only with the stopping up of 
existing clefts. From this operation we derive the term ‘obturator,’ from the 
Latin obturare, meaning literally ‘to stop up,’ and was commonly applied in 
those early days.”’ 

Olinger and Axt?** eite Hollerius, in his ‘‘Observ. ad Caleem de Morbis 
Internis,’’ as having suggested in 1552 that wax or a sponge be used to stop up 
apertures in the hard palate and say that he was the first to leave a written 
report of an attempt to close a cleft. 

They mention that Alexander Petronius, in his ‘‘De Margo Gallico,’’ de- 
seribed methods for the closure of clefts in 1565, and add that he was the first 
one to record a definite suggestion for a workable mechanism to act as a palatine 
obturator. Petronius said, ‘‘In certain cases, it is possible to repair this loss; 
for example, when there is only a hole in the palate, we can stop it up with 
eotton, with wax, a gold plate, or in any other method that the technique of the 
artist suggests, making certain that these instruments reproduce the same con- 
eave form as the palatine vault.’’ 

Ambroise Paré?** wrote in 1579: 

Many times it happeneth that a portion or part of the bone of the palate, being broken 
by the shot of a gun, or corroded by the virulency of the Lues Venerea, falls away, which 
makes it impossible for the patients to pronounce their words distinctly, but rather obscurely 
and snuffling in sound. Therefore, I have thought it a thing worthy of labor to demonstrate 
how it may be helped by the art. . 
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The cavity of the palate must be filled with a plate of silver or gold a little bit bigger 
than the hole itself; but it should be as large as a French crown, and made similar to a dish 
in figure; on the upper side near the brain, a small sponge must be fastened, which, when it 
is moistened with the moisture distilling from the brain, will swell up enough to fill the con- 
eavity of the palate. Consequently, the artificial plate cannot fall down, but stands fast and 
firm as if it stood of itself. 


Olinger and Axt?** in 1936 wrote that Paré also described another form of 
obturator resembling a cuff button. The appliance consisted of two buttons or 
disks of different sizes; the larger fitted to the roof of the mouth and covered 
the opening; it was connected by a revolving stud or strew to an oblong plaque 
representing the extreme length of the perforation. 

Pierre Fauchard described and illustrated more complicated mechanisms 
for these defects than had previously been used, according to Olinger and Axt.?** 
In his famous ‘‘Le Chirurgien Dentiste’’ published in 1728, Fauchard showed 
that he depended on a device passing through the aperture and resting on the 
superior surface of the surrounding border. He was apparently the first to 
construct such appliances for mouths in which artificial teeth also had to be 
supplied. A convex-concave plate covered the fissure through which passed two 
wings folded together, and when the plate was in the proper position, the wings 
were turned out by means of a screw arrangement. To these wings were attached 
small pieces of sponge in order to adapt the appliance to the tissues. 

Olinger and Axt*** mention that M. de la Barre, in 1820, was the first to 
deseribe the use of an elastic gum in the restoration of the velum and uvula. 

In 1828, Snell wrote of making a model of the affected mouth, and Olinger 
and Axt”** believed that he was the first to conceive of this idea. Snell wrote, 
‘*My method of constructing an obturator is with a gold plate, accurately fitted 
to the roof of the mouth, extending backward to the os palati, or the extremity 
of the hard palate, about an inch in length, being carried through the fissure.’’ 
Olinger and Axt?®* say: 

This obturator was similar in construction to our so-called retaining plate. To that part 
of the plate which corresponds to the nasal fossae, two vertical plates are soldered, meeting 
in the center and carried upward through the fissure to the top of the remaining portion of 
the vomer, to which the appliance should be exactly adapted, the surfaces conforming to the 
natural shape of the nasal palatine floor. Thus the nasal secretions will be carried directly 
backward into the fauces. <A piece of prepared elastic gum is then attached to the posterior 
part of the plate where the natural soft palate begins, extending downward on both sides as 
low as the remaining part of the uvula, and grooved at its lateral edges to receive the fissured 
portions of the velum. 

Kazanjian*** wrote: 

Kingsley gives credit to Snell of London for conceiving the idea of constructing an 
appliance for this type of defect in 1868. Early efforts were somewhat crude as to construc- 
tion, but the principles laid down by Snell, Suerreson, Kingsley, Case, and others were sound, 
and whatever changes came later dealt with details of construction rather than funda- 
mentals. .. . Fifty years ago, Kingsley indignantly said: ‘‘ Although the practice has been 
tested in thousands of cases by the most eminent surgeons of their time, it has resulted in such 
a uniformity of failure, considered as a beneficial operation, that it should have been utterly 
abandoned long ago.’’ Later Calvin Case and other prosthetic men voiced the same senti- 
ment only with less severity. Much progress has been made, however, in cleft palate surgery 
since Kingsley’s time. 

Schalit® classifies obturators into four main types: the artificial vela; the 
surgical-prosthetic methods; the so-called rigid obturators; and the meatus 
obturators (nasal passage obturators). 

The artificial velum according to Kingsley, as an example, consists of two plates of soft 
rubber, the larger of which was located above the rudiments of the velum, the smaller one be- 
neath it, with a groove for the borders of the soft palate. These plates were rigidly fixed 
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one under the other, connected by a hinge with the palatinal plate. The artificial vela nowa- 
days are hardly any more in use. The reason for their disuse is that they are based on the 
assumption that the borders of the cleavage approach each other during phonation, as .other- 
wise the artificial vela could be lifted. In certain cases this is true, but normally the cleavage 
is widened toward the rear during phonation. 


Schalit? comments on the surgical-prosthetic methods of Pickerill and of 
(illies and Fry. Pickerill formed a muscular bridge to which he hooked an 
artificial velum connected by a hinge with a palatinal plate. ‘‘During phonation 
the muscular bridge lifts the artificial velum, thus bringing about the occlusion 
of the oral and nasal cavities. After a certain period, however, the soft parts 
become so flaccid that their movements do not suffice any more for complete 
occlusion.’’ Sechalit claims that the Pickerill and Gillies and Fry methods pro- 
duce flaecidity in the soft parts (in Gillies’ method at an earlier stage) to such 
a degree that their movements become too weak to cause an occlusion. ‘‘The 
speech was not improved at all, and so both methods have been abandoned wher- 
ever they have been employed.’’ 

Schalit® states that Suersen in 1866 had the idea of letting the muscular 
bulge of the pharyngeal wall, which protrudes during phonation, strike lightly 
against a rigid body, and thus cause the temporary occlusion required for the 
formation of sounds. He made use only of the movements of the pharyngeal 
wall and neglected those of the velum. The levatores, while functioning, re- 
mained in constant contact with the lateral planes of the body. Schalit also 
eredits Suersen with employing Schrott’s method of using black gutta-percha 
to obtain impressions through muscular action. ‘‘Suersen’s obturator has ap- 
proximately the form of a raised velum and does not occlude completely when 
the pharyngeal museles are in repose.’ 

‘‘The original Schiltsky obturator consisted of a palatinal plate with a wire 
spiral which bore at its phary ngeal end an elastic rubber balloon, the air content 
of which could be replaced,’’ according to Schalit. 

Schalit mentions that Warnekros reduced both the height and depth of 
Suersen’s obturator, feeling that the mass need only occlude that part of the 
cleavage which is left after complete contraction of the constrictor pharyngis 
superior. Warnekros constructed Schiltsky’s obturator from hard rubber for 
short vela, and in cases where the rudiments of the velum palati were sufficiently 
movable he fitted his obturator with a hinge or spiral spring. 

In the use of rigid obturators, Schalit cautioned that it is best to have the 
undersurface, which is facing the mouth, at the level of the two halves of the 
velum palati as they are while phonating. ‘‘If the basis is too low, nausea and 
vomiting reflexes are caused; if it is too high, it sometimes impedes the contact 
of the tongue with pronouncing g and k.’’ In constructing a rigid obturator, 
Schalit recommended the use of softened black gutta-percha, and states that 
generally the obturator mass will have attained its proper shape in the course 
of two or three weeks, after which the gutta-percha can be replaced by hard 
rubber or plastic material. 

The results of use of the so-called rigid obturators, Schalit believes, vary 
greatly, some eases developing perfectly normal speech and some cases ending 
in complete failure. 

If the rigid obturator is flawlessly constructed, the reason for this failure is that the 
phonetic education after insertion of the rigid obturator has not been sufficiently systematic. 
Only the phonetic exercises can effect a strengthening of the whole muscular apparatus, thus 
enabling the individual muscles to take up gradually their normal functions. This is why it 
is possible to reduce the size of rigid obturators after a number of years. . . . A high per- 
centage of failures is due to an atrophy of the muscles of the posterior pharyngeal wall 
which renders the formation of the Passavantian bulge impossible. 

Probably the most unfavorable results have been obtained after unsuccessful opera- 
tions, when through tension due to cicatricial shrinking or through lack of material the velum 
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was tightened like a drum, thus being rendered incapable of any movement. The palate, 
even if most beautifully stitched together, is useless if it cannot move. In such desperate 
cases I cut the velum surgically and make the obturator only after healing. 


Schalit* described in 1946 the use and construction of meatus obturators 
and stated that these were based on the presumption that in cases of cleft palate 
the occlusion of the cavum pharyngonasale against the cavum pharyngoorale is 
of no particular importance for the speech. Fréschels and Schalit therefore 
occluded the meatus from the pharyngeal direction and thus prohibited the air 
from escaping into the nose. Their obturator consists of a palatinal plate to 
which is rigidly connected a perforated lump which occludes the nasal passage 
yet permits free nasal respiration. 

After construction of a palatinal plate with a wire loop, the loop is covered with Kerr 
compound or with 8. S. White Modelling Tray Compound in such a manner that it is up to 
1 em. distant from the posterior pharyngeal wall. After having ascertained—by rhinoscopia 
posterior—that this ‘‘core’’ is sufficiently removed from all surrounding walls, an ample 
quantity of softened black gutta-percha is added, the whole apparatus inserted into the mouth, 
and the patient is asked to speak loudly for a few sentences. After a few minutes the first 
test can be made, as to whether the nasal cavity has actually been completely occluded, that 
is, whether the rhinolalia aperta has become a rhinolalia clausa. It will often be found that, 
after the first insertion of the gutta-percha mass, the rhinolalia aperta has either not been 
influenced at all, or has become a rhinolalia mixta. 


More gutta-percha is added at those places where it has not already com- 
pletely covered the aperture until the patient is unable, even with effort, to 
press air through the nose. In certain cases the aperture of the Eustachian tube 
has to be closed (in cases where the bulge of the levator is insufficiently de- 
veloped). The impressions are then shaved and the size of the lump reduced. 
The lingual wall is modelled and the lump is flattened by vertical cuttings of 
its frontal wall, after which a hole is drilled through the lump as precisely as 
possible in the middle, thus giving the patient eneugh air for breathing through 
both nostrils. In unilateral clefts it is sometimes advisable to have two separate 
holes. 

Now if everything has been accomplished, the rhinolalia aperta must have vanished com- 
pletely, while the free breathing through the nose is unimpeded, and the patient must be able 
to speak without any trace of a twang. The further procedure is simply to replace the 
gutta-percha by hard rubber or by a resinous material. Instead of the many weeks it usually 
takes to make the impressions for a rigid obturator, the method described here requires one 
sitting only. After completion of the obturator, another examination is necessary, so as to 
make sure that it fits perfectly in every place, and to make adjustments, if necessary. Then 
the patient is sent to the logopedist for correction of his articulation. 

The successes attained with the meatus obturators with regard to the function of 
speech, especially regarding the elimination of nasal speech, and enabling the patient to pro- 
nounce the nasal sounds (m and m), are remarkable. At once, and without any exercises, the 
rhinolalia aperta disappears completely, and only the disturbances of articulation remain. 
These latter disturbances are, however, as already repeatedly stressed, only to be cured by 
conscientious treatment by a logopedist or a teacher of phonetics. 


Schalit feels that obturators of any sort are indicated only in cases which 
cannot be operated upon or which have already been operated upon unsuecess- 
fully. Where obturators are indicated, the selection depends upon the ease. 
In patients with strongly developed pharyngeal muscles in which the vestibulum 
pharyngis ean be sufficiently contracted and which justify the expectation that 
they can be operated upon at a later date or that after thorough treatment with 
exercises the obturator can be done without, a rigid Warnekros type is indicated. 
‘‘In eases of little-developed pharyngeal muscles, an obturator according to 
Fréschels-Schalit is indicated.’’ In some cases the meatus obturator cannot be 
used for anatomical reasons, such as a very pronounced hypertrophy of the 
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concha with long pharyngeal extension of it. In eases with very narrow clefts 
where the rudiments of the velum are very limp, and reach very far back, the 
lump eannot be inserted through the narrow cleavage; and a rigid obturator, 
according to Warnekros, must do. 

Cabrol*®? in 1946 introduced his technique of taking imprints for the con- 
struetion of prosthetic devices in cleft palate cases. 

Olinger and Axt®** write that there are several methods for the retention 
oi restorations for defects in congenital cleft palate cases : 

1. Adhesion, as in edentulous cases. 

2. Utilization of existing teeth as abutments. 

3. Bulbous extensions into existing perforations. 

4. In rare cases the use of spiral springs. 

In some cases it is necessary to employ a combination of the methods. 


Cantor**' presents the case of a 23-year-old girl treated with a hollow-ball 
metal obturator and states that by this means it is possible to construct an 
artificial palate which provides complete anatomie and functional restitution. 

Cantor, after removing the central and lateral incisors, performed an 
alveolectomy on the patient who had suffered four surgical failures in attempts 
to close her palate. 

He then constructed his appliance. It was felt that the cast should represent 
the borders of the cleft in their relaxed position and the posterior wall of the 
pharynx in its contracted state. 

Vitallium was selected for the construction of the appliance. Vuleanite or acrylic 
could not be used because of the processing difficulties in making the posterior section a 
hollow ball, Gold or platinum alloys might have been used, but vitallium was selected be- 
cause it combines strength, light weight, thinness, and cleanliness. Effective retention and 
stabilization of the obturator were obtained by Aker-type clasps, together with distal stabi- 
lizers. Clasps, base, and the upper half of the hollow ball were made in a one-piece casting. 
A lid was then waxed up for the lower half of the ball and this was welded on to complete 
the hollow-ball obturator. 

Making the bulb hollow lightens it considerably and improves the tone quality of the 
speech, 


Beder and Saporito”® write that Mitchell was the inventor of a specific type 
of hinged appliance that ineluded the artificial vomer. 

They state that the fixed obturator is one form of appliance utilized to 
correct congenital cleft palate and that it consists of a palatal portion attached 
rigidly to a velar portion. 

The principal types of fixed appliances are the solid obturator, the Kingsley obturator, 
and the Fitz-Gibbon speech appliance. The first or solid type closes the defect by fitting into 
the nasopharynx and, by its walls, maintaining contact with the divided velum at all stages 
of phonation and deglutition. The Kingsley type has a flange contacting the divided velum, 
the portion attached to the plate being made of soft vuleanite rubber. The Fitz-Gibbon type 
is an all-metal appliance composed of a palatal plate, a tailpiece that corresponds to the 
normal soft palate at rest, and a bulb at the tailpiece whereby palatal function is simulated. 

The movable or pinlock hinge obturator is the other form of cleft correction appliance. 
It is composed of the palatal portion, pinlock hinge, and artificial velum, and may or may 
not include a vomer portion. The movable type is indicated only where there remains an 
adequate flexible palatopharyngeal musculature. 

Both the fixed and the movable type obturators are further subdivided into temporary 
and permanent types. The temporary appliance is constructed for children, whose jaws are 
changing and who have few, if any, erupted permanent teeth available for clasping. In this 
ease, the appliance consists of the palatal portion and clasps. The temporary appliance must 
be adjusted or renewed from time to time during the period the jaws are growing. After 
growth has reached an equilibrium, a permanent type may be constructed. If the pinlock 
hinge type is indicated, it consists of the above-mentioned movable parts that close off the 
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two cavities in speech and deglutition, the velum being hugged and lifted by the remnants of 
the functioning palatal muscles until its posterior border contacts Passavant’s pad. 

Some patients will speak correctly in a very short time after the insertion of the 
obturator, but others will have incorrect speech habits which will make it advisable for them 
to attend a speech clinic. 

Olinger*®* in 1946 said : 

In the complete cleft where the vomer and turbinates are absent, an artificial vomer 
should be constructed. The vomer serves a specific physiologic purpose. In the process of 
inhaling, air particles of moisture collect on the vomer, and forming drops, trickle into the 
throat. These drops of moisture lubricate the soft tissues and thus prevent incrustation of 
mucus adhering to the walls of the pharynx. When this normal condition prevails, fetid 
breath and injury to the digestion of food do not occur. 

In the absence of the soft palate, an artificial velum is constructed and attached to a 
retaining appliance by means of a hinge, thus making it possible for the patient to pro- 
nounce those sounds in which the soft palate plays an important role. 

The function of the velum palati in articulate speech is not confined to the interruption 
of the nasal passage; in the formation of certain sounds it must be depressed and held in firm 
contact with the dorsum of the tongue, and the sound must be directed and prolonged through 
the nasal passages. All these functions demand a palatal organ of flexibility, mobility, and 
extent. 

When the artificial velum is in use, the joint and the wings immediately contiguous 
lie close across the opening on the superior or nasal surface, hugging the palatal pharyngeal 
muscle. In construction the velum is also prolonged posteriorly until it almost approximates 
the muscles of the pharynx when they are in repose. Both the wings extend beyond the 
boundary of the left and rest on the surface of the soft palate, covering about 4 or % inch 
of its surface. This artificial velum enables the normal palate (part of the soft palate and 
the pharyngeal muscle) to function in an up-and-down motion according to the requirements 
of articulation. 

A careful examination of the mouth should be made. All x-rays of the teeth, vitality 
tests, and defects should be noted and kept in mind when the impression is to be taken. Any 
hydrocolloid material serves well for this purpose. 

If the cleft extends into the velum, however, it may become necessary to employ local 
or topical anesthesia in the posterior palatine foramina. Should the tissues not be sufficiently 
desensitized by the injection, naturally it is extremely difficult to obtain an accurate impres- 
sion. Another method to prevent gagging is to allow a lump of sugar saturated with a drop 
of spirits of camphor to disolve slowly in the mouth. 

Careful consideration must be given in constructing the proper clasps. Where the teeth 
are closely approximated, the Jackson crib clasp is indicated; where the teeth are separated 
the Bonwill or Gillett or Roache clasp is ideal. In most eases two clasps are generally suf- 
ficient to retain the denture. 


Several examples of pinlock-hinge retaining appliances with vomer and 
velum attachments are shown. Stress-breaker retaining appliances are used 
when indicated. 

Olinger and Axt?** feel that the vomer has an important part in breaking 
up the current of air during inspiration and that the nasal cavity has a major 
role to play in the production of resonance and voice. In their appliances, they 
attempt to reproduce all lost or missing tissues in as normal a state as possible. 


Using dentocoll as the medium, we take a full impression of the complete cleft, to 
obtain study models with all the soft tissues in their proper relationship. A second impression 
is taken to reproduce a working model for the construction of an obturator retaining denture, 
which serves twofold, to close over the maxillary defect and to support the vomer and 
velum attachment. 

In cases in which the teeth are a factor in construction, impressions of the mouth are 
obtained in modelling compound. 
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The casts are then poured into Weinstein’s stone and models of the exposed teeth are 
made by fashioning a single layer of softened red wax over the teeth and then trimming off 
the excess wax down to the gingiva. 

For the retaining dentures, it is possible to use gold, silver, platinum alloys or vulcanite 
rubber, but because of its maximum strength with a minimum thickness, vitallium is preferable. 

For the construction of splints, impressions of the mouth are commonly made in 
modelling compound. A model of the splint is then made by burnishing a single layer of 
red wax over the teeth on the casts as far as the gingiva. This method of obtaining impres- 
sions for splints has many advantages over the use of plaster, the most outstanding being 
that in removing the compound impression the undercuts ‘‘draw,’’ consequently, in the 
finished state there is little difficulty in applying the splints due to the fact that undercuts are 
not lacking. 

A hinged type movable velum is preferable in those cases where there is considerable 
flexibility to the uvula and the palato-pharyngeal musculature, as well as in instances in 
which no attempt has been made to surgically close the pesterior cleft. A fixed, immovable 
velum is preferable in the cases in which there is fixation from cicatricial tissues, as in an 
acquired, syphilitic cleft. 

The velum is often reproduced in luxene, a synthetic resin, its color resembling the 
palate tissues and very compatible with them. It has sufficient weight to keep it in position 
when the palatal muscles are relaxed, and yet is not too heavy for the muscles to raise in 
contraction. This movement is made possible by the hinge attachment. This type of restora- 
tion is most hygienic. Moreover, the vomer attachment is constructed of a metal which 
assumes body temperature and aids in the warming and moistening of the inspired air. 


Schole and Katz*** in 1945 described their closure of a cleft in an adult by 
means of a ‘‘pin-lock hinge’’ obturator. A movable velum was planned because 
the musculature of the soft palate was flexible and because sufficient palato- 
pharyngeal muscles remained to envelop the artificial velum and swing it pos- 
teriorly. They report that speech resonance and enunciation were improved 
with the appliance. 

Beder and co-workers*** present the case of a 36-year-old male with a cleft 
of the palate running from the uvula to the alveolar ridge. In addition to the 
teeth already missing, others had to be removed because of dental disease. The 
remaining teeth had crown and bridge restoration procedures performed on them. 

Because of the poor distribution of the upper teeth, a stress-breaker type 
of partial denture was made necessary. 

For this reason the upper appliance was made in two portions; one portion was tissue- 
borne and the other tooth-borne. The tooth-borne entity consisted of a cast gold harness 
having circumferential clasps on the cuspids and one on the upper right second molar and an 
arm engaging the distobuccal undercut of the upper right third molar. There were rests on 
the labial and mesial surfaces of the upper left cuspid, lingual of the upper right cuspid, and 
mesio-ocelusal surface of the upper right second molar. The harness of the tooth-borne entity 
carried a bar which extended through the center of the cleft at the approximate level of the 
palate. This bar acted as an additional support for the tissue-borne member along with the 
acrylic overlap area on the lingual. of the tooth-borne portion. The tooth-borne member 
replaced the upper left cuspid labial surface, the upper incisors, and the upper right first 
premolar. The tissue-borne member replaced the upper left posteriors, closed off the defect 
of the hard palate, and carried the artificial velum. It was held in place by an overlapping 
flange of the metal together with the lingual of the upper right side and the central bar 
which fitted into a groove in the acrylic. Such a device provided the stress-breaking necessary 
to allow movement of the tissue-borne member toward the ridge but prevented movement away 
from the ridge. The bar of the tooth-borne member prevented lateral movement of the tissue- 
borne section. The manner of fixation of the tissue-borne section provided sufficient rigidity 
for the artificial velum, which was of the fixed type, modified after Dr. Fitzgibbon’s speech 
appliance. 
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The velum was constructed as follows: .An apron which followed the contour of the soft 
palate at rest was constructed so that its dimensions approximated the soft palate up to the 
uvula. A loop of 16 gauge round wire was next added to the distal end, which pointed toward 
Passavant’s pad. Next, some baseplate wax was fashioned around the loop, short of the 
dimensions of the muscles of the soft palate in function, Lastly, some carding wax was 
added to the other wax, softened, and the appliance inserted. This was then trimmed by the 
muscles in function by having the patient swallow, move the head about, ete. This was 
adjusted until a perfect seal was obtained. The velum was finally converted into acrylic by 
the usual methods. 

The appliance served to close the cleft in the palate as well as to restore normal func- 
tion and esthetics. The patient has worn it for over a year with considerable success. The 
most notable remedial effect was in his speech which returned almost to normal. He can eat 
with greater comfort now. 


Gross**? in 1942 described a method of keeping the palatal mucoperiosteum 
against the bony structures following cleft palate surgery. This method em- 
ployed a three-sectional splint applied to the alveolar process and to the teeth. 

The sectional splint with the hook attachment and the wire interlaced between the hooks 
acts as a crib and prevents movement of the parts once the appliance is in position. The 
patients find this method more comfortable, and it is far superior to the former method of 
using the wires between and around the teeth. 

The splint described for palate surgery is a modification of the splint described by 
Stout for fractures of the jaws. 

The case is processed in any of the acrylic resin materials. 

After the appliance has been completed, the edentulous spaces and the button are cut 
with a fine saw. The result is a three-sectional splint with loop attachments on the palatal 
surface. The button sections are undercut so that the wires will hold when the splint is 
brought together in the mouth. Holes are drilled through the edentulous spaces and wires 
are passed through to tighten the grip of the splint. Silver wire is interlaced from loop to 
loop to act as a crib to hold the gauze in position. 

When the splint is placed into position, brass wires are used around the button and 
tightened, and the wires are passed through the holes in the edentulous spaces to aid in re- 
tention. The silver wire may be extended as far distally as the case requires. 

Kazanjian**' in speaking of dental prosthesis in relation to facial surgery 
wrote: 

In complicated cases, in which the maxillary teeth are badly misplaced, we have found 
it necessary to extract some of these teeth, leaving as many as necessary to provide a founda- 
tion for a dental plate which not only covers the deformity but also affords a pleasing ap- 
pearance in the anterior part of the mouth. 

In view of the modern advances in the operative treatment of cleft palate cases, one 
might think that the construction of artificial palates and obturators might soon become a 
lost art. This is not so. It is true that obturators are made less frequently, but there are 
still many patients who arrive at adult life without benefit of surgery, and whose appliances 
may have to be, from time to time, renewed. Moreover, not all operations are successful, and 
the construction of appliances for such patients often presents more complex mechanical 
problems than for those who have had no operative treatment. Thus the use of prosthesis 
for congenital cleft palate cases will probably never disappear. 


Kazanjian presents a case with restoration of the buccal and labial sulei 
by a skin graft to produce a space for a permanent prosthesis to give prominence 
to the upper lip. To achieve his result he extracted certain of the malposed 
teeth, made a temporary appliance, and then carried out the skin grafting pro- 
cedure. The temporary appliance had dental composition added to its buccal 
rims over which the skin graft was draped and held in contact with the wound 
made in the fornix region. A certain number of teeth were left to aid in the 
retention of the permanent appliance. 
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The dental restoration of the oral deformities in a 15-year-old girl mutilated 
by bad surgery is given by Fitz-Gibbon*** in 1942. The details of his general 
dental and prosthetic methods are presented. After removal of badly diseased 
teeth and repair of other teeth vital for the retention of an appliance, he con- 
structed an appliance with wings, onlays, and a tailpiece with a bulb attached. 
Photographs show a dramatic improvement in appearance, and speech was 
definitely aided. 

Kazanjian**® shows a case with secondary harelip and cleft palate deform- 
ities in whom he had provided a denture to lend support to the lip. Five of the 
patient’s teeth were present and were used to aid in the retention of the denture 
which had a prominent anterior portion to which a row of artificial teeth was 
attached. The palatal defect was covered with an obturator which was attached 
to the main body of the denture by means of a hinge. 

Gingrass**' reported a traumatic perforation of a submucous cleft of a 
palate resulting from an ill-fitting denture. 

Davis and Selleck®® in 1944 showed photographs of a patient demonstrating 
vividly the improvement in the contour of the upper lip following an Abbe 
operation and the placement of an adequate denture. 

Perkins and Silver** say: 


If the child has a bilateral cleft, it is sometimes necessary to remove all of the teeth 
erupted in the premaxilla, and in the extreme cases the partial or complete removal of the 
premaxilla, Then a restoration for this area is essential. 

The greatest reward for our efforts in the treatment of these children is derived from 
the insertion of a restoration as early in their lives as it can be accomplished. 

It is nearly impossible to keep the restoration even one day if changes or repairs are 
necessary. In fact one child of eight became hysterical and refused to leave the clinic without 
her restoration. : 


Fitz-Gibbon**? in his section of Vaughan’s”® book gives some case histories 
and speaks of prosthodontia in the treatment of cleft palate cases. He states 
that it is poor practice to place an appliance over impacted teeth with the danger 
of a later breakdown of the overlying tissue and resultant infection. The section 
of the appliance which produced velopharyngeal closure consisted of a hollow 
casting so adjusted that the nasopharynx is sealed by muscular action. He 
made his appliances of cast gold and constructed the hard palate section which 
was clasped to the teeth first. 


Reviewer’s Comments on Prosthodontic Treatment——As most prosthodon- 
tists agree, surgery is the method of choice in the new cleft palate case under 
almost all conditions. It is in the secondary eases that the role of the prostho- 
dontist becomes important. Here this selection of surgery versus prosthodontia 
versus surgery and prosthodontia is most difficult. The reader will find many 
thoughts on this subject in this section and also in the ones on indications for 
and contraindications to surgery. 

Fitz-Gibbon has done some very valuable work in the prosthetic treatment 
of cleft palate patients. Schalit and Olinger have other approaches which in 
their hands contribute greatly to the well-being of the cleft palate patient. The 
reviewer frankly admits that he does not know yet when one of these methods 
should be chosen over the other, for he has seen patients with fixed obturators 
and patients in whom the velar portion was movable who showed excellent 
results. He has the feeling that in those patients whose soft palates still show 
a fair amount of muscular action a movable velar portion may be of use. How- 
ever, even the best of these lend themselves more to mechanical breakdown than 
do the fixed obturators. With the obturators described by Schalit, the reviewer 
has had no experience. 

As has been mentioned before, most cleft palate patients can be fed success- 
fally without obturators in infancy. Whether these obturators by preventing 
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regurgitation of food into the nasal cavity and into the nasopharynx can help 
diminish the incidence of middle ear infections is not known. The reviewer 
feels that the answer to this question is extremely important. 

The other major role which prosthetic dentistry has to play in the care of 
these patients is in conjunction with surgery and orthodontics. The paper of 
Perkins and Silver illustrates this relationship very well. If one visualizes the 
treatment of these patients as including the services of a plastic surgeon, a 
prosthodontist, an orthodontist, and a speech therapist, all working as a team, 
more or less at the same time, he will probably be thinking in terms which will 
be of the most benefit to the patient. 


Speech Therapy in Cleft Palate Patients 


Koepp-Baker® writes that since the capacity for speech is the most dis- 
tinguishing human attribute, it follows that what affects speech favorably or 
unfavorably affects the most human part of us. In the case of the cleft palate 
patient, a number of practical factors militate against the easy, rapid, and 
certain satisfaction of the speech needs. 

First, it is apparent that the patient’s speech improvement is, in a large measure, pre- 
determined by the success of prosthesis or surgery. It is not without significance, therefore, 
that under the scheme of clinical service that usually obtains, the speech clinician enters late 
into the coordinated effort to rehabilitate the patient. Further, his results are conditioned by 
a complex of factors over which he has little or no control; such as, the intelligence and 
competence of the prosthesis or surgery, the native intellectual and emotional endowments of 
his patient, and, finally, the fact that the changes he seeks to achieve are more tenuous than 
the rearrangement of tissue or the construction of a mechanical device. 


Koepp-Baker® in 1946 stated that the speech clinician’s major obligation 
to the patient and to his profession lies in his persistent effort to discover and 
to remedy the inefficiency of the service his own specialty agrees to provide. 

Koepp-Baker® believes that it is wholly defensible to assume that the speech 
correctionist’s work should both precede and be concurrent with the services 
of the other specialists. 

It is disheartening for the patient and often discouraging to the prosthetist and the 
surgeon for the patient to discover that the outcome he seeks most eagerly, namely, improve- 
ment of speech, does not immediately or inevitably result from the fitting of a speech aid or 
from a surgical operation. Often this disappointment is for both the clinician and the patient 
a deterrent to further effective effort. Therefore, speech clinicians are beginning to see the 
value of providing their patients with presurgical and preprosthetic speech training and 
psychological conditioning. Many of the patient’s most disturbing speech ‘‘mal-habits’’ are 
correctable before the prosthodontist or the surgeon begins or completes his work. Such 
psychological and speech training greatly increases the patient’s insight into the extent and 
character of the difficulties inherent in speech recovery. He commences to see by this means 
that prosthesis and surgery are but steps of preparation for something that he must do him- 
self, In the case of children the effect of such antecedent speech training is especially marked. 


The speech problem in the cleft palate patient is tripartite and involves the 
improvement of intelligibility, the correction of nasality, and the establishment 
of mental hygiene. The attack on the first may well precede everything else, 
and there is ample evidence that it can be greatly improved without surgery 
or prosthesis. 

No matter how effective prosthesis or surgery is, the patient must still reorder his 
speech with an essentially imperfect mechanism. Therefore, a realistic appraisal of the 
patient’s intellectual and emotional capacity to benefit by clinical procedures is a basic 
requisite for a sound prognosis. Without such careful and inclusive estimates of the patient’s 
intellectual and physical abilities and limitations, we are under great handicap in trying to 
compare scientifically the results of various methods of treatment. 
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Experience is making it evident that the most effective clinical team can be developed 
only when speech improvement becomes the primary end sought and the criterion by which 
every clinical procedure is evaluated. 


Kemper stated that the parents should be made to see that the services of 
an expert in speech training are as important as those of the surgeon. Pier*™ 
comments on the excellence of Kemper’s paper. 

Lamont*** states that the importance of early speech training cannot be 
overstressed. He makes the parents responsible for speech training and requires 
them to spend a half hour each day toward this end. 

Backus and co-workers*** wrote in 1943 an excellent summary of the speech 
problem in cleft palate cases in words which the parents can understand. This 
reviewer cannot recommend their pamphlet too highly. 

Peer**® in November, 1947, claims that intelligent patients with cleft palates 
associated with double harelips develop good speech after repair without formal 
training in contrast to those affected with a wide, single harelip and an extensive 
cleft of the palate. 

Fraser**’ recommends the commencement of speech training before opera- 
tion. He writes that all mothers were given a pamphlet setting out a simple 
method of speech re-education.\ ‘‘This, however, was a poor substitute for 
expert training and the absence of a speech re-education clinic was manifest in 
the delayed improvement in speech in many cases.”’ 

Ward** in teaching the patient the sound s first teaches him to say th with 
the tip of the tongue between the teeth. Continuing this sound, the tongue is 
slowly withdrawn, pressing on the upper teeth, until the tongue passes onto 
the palate just behind the teeth. 

Axhausen*®* in 1942 reported his results insofar as speech function was 
concerned in three hundred eases, and Roviralta?®® in the same year described 
correction of speech disdrders in cleft palate patients lacking timely surgical 
treatment. ; 

Vaughan” in a follow-up study of one hundred eases on whom he had per- 
formed von Langenbeck procedures stated : 

An important observation in these cases is the fact that children who have cooperated 
in speech training or those who have made an effort to improve their speech have developed 
the palatopharyngei and the pterygopharyngeal portion of the superior constrictor muscles. 
This development has progressed to such an extent that a somewhat short velum has been com- 
pensated for by pharyngeal closure, thus effectively shutting off air from the nasopharynx. 
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Vaughan” advocates massaging and stretching the palate backward with a 
clean finger after healing is complete following palate-lengthening procedures 
to obtain greater flexibility of the palate. 

Vaughan” writing on the optimum age for operation in cleft palate cases 
stated : 

We have constantly maintained that normal speech is due to the ability to complete 
velopharyngeal closure, irrespective of the age at which the operation is performed. We are 
not considering, at this time, some of the minor factors, such as the narrow, irregular dental 
arch or tongue defects. The average child makes more rapid improvement after five or six 
years of age, for he is then old enough to become interested and cooperative. 

Another important observation is the fact that children who have had tonsils and 
adenoids removed before palate operations invariably have a large oropharynx with poorly 
developed palatopharyngei and superior constrictor muscles. They are, therefore, backward 
in speech development. 


Harkins® states that the prosthodontist looks to the speech clinician for 
highly exact guidance, ‘‘but such guidance can come only from one who takes 
the pains to learn what the prosthodontist thinks and how he works.’’ 

Baxter™ 2° wrote that following the operations, if there is evidence of 
musele atrophy, the patient attends the cleft palate clinic for speech training. 
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He recommends massage to the retrodisplaced palate as an excellent means of 
inereasing functional ability. 

Oldfield®*® wrote in October, 1947, that the mechanism of the production 
of speech sounds involves three components: expiration of air (action of respira- 
tory muscles), phonation, or vibration of air (action of the vocal cords), and 
resonance and articulation (pharyngeal, buceal, and nasal action). He lists as 
the four kinds of speech sounds, vowels, diphthongs, consonants, and fricatives. 
There is no obstruction to the escape of air in the production of vowel sounds; 
these are produced by the voice. Consonants require some obstruction ; and the 
character of the sound depends upon the site of obstruction, the degree of 
obstruction, the position of the velum, and the presence or absence of voice. 

It is important to show the cleft palate patient exactly where to place his 
lip and tongue if he is to learn to produce consonants. 

In the complete speech rehabilitation of the cleft palate patient, other fae- 
tors may persist after repair of the nasopharyngeal sphincter and the palate. 
These are found in psychological cases, irregularity of the upper incisor teeth, 
deafness, and stiffness of the upper lip. 

Oldfield**° believes that speech lessons are best given in three classes: chil- 
dren under 3 years, children of 3 to 12 years, and adolescents and adults. Blow- 
ing games, visual practice, constant practice with a mirror, fermation of sen- 
tences and songs, and reading aloud are among the exercises carried out. Classes 
should be pleasant, never tiring or boring. 

Huber*** in 1942 wrote that children who have undergone a successful 
reconstruction of the palate before the normal age for speech development 
seldom need speech re-education; ‘‘but often several operations must be per- 
formed over a period of years, during which time the individual forms habits 
of articulation that must necessarily be overeome when the surgeon has provided 
him with a normal speech mechanism. . . . When the velum fails to assist in 
naso-pharyngeal closure the patient is unable to generate the requisite intra- 
oral breath pressure necessary for the production of good plosive sounds (p) 
(b) (t) (d) (g) (k). Frieatives (f) (v) are similarly affected, depending 
upon the amount of oral breath pressure required for their proper emission, 
as are also all the sibilants. .. . All voice consonants are affected because their 
characteristic voice quality is altered by nasal resonance. Inadequate naso- 
pharyngeal closure further affects vowel quality through excessive nasal reso- 
nance.’ 

‘‘The main problem of speech re-education is that of training the patient 
to close the opening into the nose voluntarily by drawing the velum upward 
and backward and constricting the pharyngeal wall to meet the velum.” 
Incorrect tongue and lip positions in the various consonant sounds are the 
natural result of compensatory adjustments of the articulatory apparatus 
before palatal reconstruction has been provided. ‘‘The post-operative cleft- 
palate patient must therefore be guided into correct articulatory patterns. 
In order of presentation, plosive sounds usually come first as these are easier 
for the patient, and the experience gained from learning them carries over 
into the mastery of other sounds. The sounds (k) and (g) need special prae- 
tice, especially if the patient has been in the habit of substituting ‘the glottal 
eatech’ for them. After the plosives, the sibilants, fricatives, and semivowels 
(r and 1) may be taught. The mirror is a very useful instrument in the speech 
elinie for objectifying the various tongue, lip and palatal movements for the 
patient; with the aid of a large flashlight the patient can compare his own 
sound placements with the correct ones of the clinician.’’ 

Among the exercises which Huber*** recommends are blowing a wind 
instrument and actual finger massage of the palate in certain cases exhibiting 
signs of muscular atrophy. To develop a conscious kinesthetic and cutaneous 
imagery of the velar and pharyngeal movements, the patient may be asked to 
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force air out through passively closed lips. With very young children, palatal 
eoutrol is sometimes accompanied by leading two lines of rubber tubing from 
the nostrils to an outlet so mounted on a ring stand that air from the nose is 
directed against a candle flame. ‘‘When the child blows or talks with the 
velum elosed the flame is not distorted, but when the velum is opened he sees 
the flame waver.’’ Huber emphasized the importance of ear training for the 
recognition of various sounds. ‘‘Once the repaired cleft palate patient has 
learned the correct motor-kinaesthetic habits for speech production a properly 
trained ear must eventually supplement his regular attendance at the speech 
clinic. The type of speech training which teaches the patient te discriminate 
between his own properly articulated and defective sounds is the one that 
vill be of the most lasting value to him.’’ 

Conway*”* in 1940 wrote that the child with a cleft palate develops arti- 
ficial speech stops in an attempt to imitate vowel or consonant sounds, and 
that such artificial stops represent faulty habits which must be broken when 
speech training is instituted after the repair of the cleft palate. Following 
closure of the cleft, the child is encouraged to talk; and, as speech develops, 
a record is kept according to Ritchie’s*’’ outline of phonation and articulation. 

From the ages of 2 to 6 years, emphasis is placed by Conway on the de- 
velopment of the child’s speech and on the care of the teeth. Careful speech 
instruetion is given by the clinician and training is carried out by the mother. 
“Tf, after repair of the cleft, the patient still has nasalization of speech, the 
soft palate may be stretched by daily massage with vaseline on a gloved finger.’’ 
Conway states that in the care of the child 6 to 12 years of age lip exercises, 
tongue exercises, and palatal stimulation (manually or by electricity) are all 
carried out at the discretion of the instructor. 

Bakes?®® wrote in 1946: ‘‘Unfortunately, the literature on speech pathology 
and correction contains almost no information on the speech training of cleft 


palate patients who wear prosthetie speech aids.’’ He feels that the speech 
correctionist should participate in the diagnosis and initial planning of a pro- 
gram for the rehabilitation of a cleft palate case. 


Once the prosthetic prcgram is underway, the speech correctionist can cooperate in the 
designing and fitting of the appliance. During this period of construction of the aid, the 
speech correctionist can also help to prepare the patient to accept the obturator. He should 
be told that it will serve as a speech aid, but that it will not assure the patient normal speech; 
that even the most skillfully constructed aid, effectively placed, will not as a rule result in 
much change in the patient’s speech without speech training. He can be shown the differ- 
ence between the process of speech in an individual with an intact soft palate, and one with a 
prosthetic replacement. Finally, the prosthetist should contribute to this preparatory program 
by explaining how the aid should fit, the probability of frequent adjustments at first, and 
should give instructions for proper care of the appliance. 

Before beginning speech training of this type of patient, one should secure a measure 
of his intelligence, conduct an audiometric examination, and make a phonographic recording 
of his speech—before and after placement of the appliance. 

Sometimes speech training can be started before the patient has been fitted with a 
speech aid. There is a difference of opinion over this point. At least there are a few speech 
skills which usually cannot be taught until the oral cavity has been made somewhat intact. 
For example, if a patient has been substituting the glottal stop for a k or g sound, he will not 
be able to correct this faulty habit until he has a palatal surface against which to press his 
tongue to effect this stop consonant, Also, it would be discouraging for a patient to attempt 
to correect-the nasal quality of his speech without a means of securing a closure of the 
nasopharyngeal port. Training of the muscles involved in effecting this closure can begin at 
the time of the placement of the appliance, or even before. This training may have little 
meaning to the patient, however, until he sees and feels the obturator in place, and can 
observe its purpose. A mirror can be used to aid in this type of instruction, 
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At the beginning of training for a specific sound, the patient may complain 
that ‘‘it doesn’t sound right.’’ Bakes explains that what this really means is 
that it does not seem correct because it sounds different from the utterances to 
which the patient has become accustomed. ‘‘He will need to have enough con- 
fidence in the correctionist to accept the new pattern as correct, and practice 
it... . After learning to make the sound in the initial position of a word, it is 
sometimes necessary to practice it in the medial and final positions in a variety 
of words.’’ 

After a patient has been fitted with an appliance, he will need to be trained 
to make the k and g sounds properly and will require detailed instructions on 
proper placement and movement of the tongue. Bakes states that Koepp-Baker 
describes the process as a matter of ‘‘fractionating the swallowing reflex.’’ In 
other words, the nasopharyngeal closure can be brought about by the voluntary 
control of certain muscle responses involved in the act of swallowing. In some 
eases, however, it is possible to obtain good speech results without especial em- 
phasis on this type of muscle training. 

Bakes mentions that as the palatal and pharyngeal muscles develop, after 
placement of the prosthetic speech aid, the patient may manifest a de-nasality. 


That is, the nasopharyngeal opening may become too small to permit a normal nasal 
resonance for the sounds m, n, and ng. This tends to convert these nasal continuant sounds 
into oral plosives, producing b, d, and g, respectively. This difficulty can be remedied by 
reducing the size of the bulb but care must be taken to make this reduction in a manner which 
will still permit an effective closure. The surfaces to be reduced should be determined by 
observing the action of the muscles in relation to the obturator. 


As the cleft palate patient approaches the termination of his formal speech 
training, the speech correctionist may then attack the problem of compensatory 
reactions, other than the glottal stop, such as the various facial contortions so 
commonly seen. Bakes believes that these patients should receive both individ- 
ual instruction and group training, favoring limitation of the group to six or 
eight persons. 

Olinger and Axt*** state that while restoration is a primary factor in re- 
placing normal function, education is necessary to improve speech. ‘‘Tongue 
gymnastics,’’ they claim, ‘‘are of great importance in bringing new life to the 
suppressed activities of this organ by voluntary movements in direction, posi- 
tion and rapidity.’’ 

Blair and Brown™ wrote in 1934 that clinical evidence of a muscular defi- 
ciency in cleft palate cases comes from an occasional case in which there is 
normal speech with a wide open cleft, together with the fact that in the majority 
of cases, enunciation can still further.be improved by speech training subsequent 
to the closure of the cleft, in many cleft palate cases. They feel that there is a 
possibility that there may be some derangement or blight in the nervous mecha- 
nism as a cause for the difficulty. 

Vaughan” writes that a cleft uvula may have no injurious effect on speech 
especially if the palate is of normal length; but in all the more extensive clefts 
of the hard and soft palate, there is interference with articulation. ‘‘If wide 
clefts are left untreated speech may be quite unintelligible. With development, 
however, some improvement will take place if the subject learns to compress 
the nares, manipulate the tongue, or regulate the expulsion of air through the 
glottis.’ Figs. 121 and 122 show positions of the tongue, soft palate, and pos- 
terior pharyngeal wall in the pronunciation of various consonants. 


Olinger*** in 1946 said: 

Correcting these mechanical defects wherever possible should come first before speech 
training is attempted. Sometimes the adjustment of the malformation is sufficient and the 
patient can speak with ease. In other cases, training is necessary because the patient has 
established faulty habits of speech which still persist, even after the cause has been removed. 
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The vowel sounds may be articulated when the palate is defective, but their resonance is 
so much impaired that they are scarcely recognizable and their pitch cannot be changed with 
any degree of accuracy as in the case of the cleft palate. It is in the articulation of 
consonant sounds, however, that the palate is especially essential. 

The function of the palate in articulation of consonant sounds, therefore, is twofold. 
In all those sounds in which it does not assist in the formation of stop positions, it serves as 
an obturator between the nose and the pharynx, completing the partition between these two 
cavities and compelling the outgoing breath to pass through the particular stop position re- 
quired for the sound. For example, in the articulation of labials (p, b, m, wh, and w), 
labiodentals (f and v), and labiolinguals (th, voiced and unvoiced), the sounding breath must 
pass through the anterior stop position, and the palate serves to diverge it in this direction 
and to prevent it from passing through the nostrils. In a similar manner, when the hard 
palate is intact and the middle stop position is used, as in the articulation of linguopalatals, 
the sounding breath must pass through this constricted aperture and the function of the palate 
is to prevent it from passing upward through the nostrils. 


Fig. 121.--Diagrams showing the Fig. 122.--Diagrams showing the 
position of the hye soft palate, position of the tongue, soft palate, 
and pharyngeal wall modified from and pharyngeal wall modified from 
Berry and Legg. Berry and Legg. 


In the use of the posterior stop position, which is formed by the junction of the velum 
palate and the dorsum of the tongue, the soft palate serves a double purpose. Its free border 
rises against the posterior pharyngeal wall, closing the avenue to the nostrils, and its anterior 
surface, acting in conjunction with the tongue, forms the stop position for the sound. 


After the operation for closure of the palate has been performed, treatment of these 
difficult eases should be begun. Since there is apt to be a weakness and lack of development 
in the upper air passages and in the nasopharynx, interfering with the timber of the voice and 
with the articulation of certain letters and syllables, it is essential that corrective exercises be 
given to strengthen and stimulate the upper air passages and to help establish a more 
healthy state in the nasal and pharyngeal passages. 

Great improvement may be brought about by breathing exercises devised to reach these 
parts by way of the nose, because breath taken only through the nose exerts a favorable 
stimulus on these enfeebled upper airways and helps bring about a more healthy and normal 
state in the nasal and pharyngeal passages. 
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Olinger states that in closing the upper jaws where a space is left because 
of unerupted or missing teeth, it is impossible to get the true sound of certain 
letters such as s, c (soft), sh, and z, unless artificial teeth are inserted. When 
the missing tooth erupts through the middle of the hard palate, it interferes 
with the patient’s speech and makes the tongue rough and sore unless extracted 
by the dental surgeon. 

Where the soft palate is absent, an artificial velum is constructed and 
attached to a retaining appliance, making it possible for the patient to pronounce 
those sounds in which the soft palate plays an important part. 

This arrangement is good for nearly all letters except hard g, the closure for that letter 
taking place lower in the throat than the artificial velum can reach. ... If there has been a 
cleft lip as well as a cleft palate, the lip is sometimes shortened by the operation for closing 
it, or the muscles are stiffened. In this condition, it is difficult for the patient to pronounce 
the letters b, p, m, w, and y. 

Greene®’® stated in 1945 that when speech training is instituted early in 
life, a great deal can be accomplished even when the anatomical defect is severe. 

Almost without exception, every patient with a cleft of the palate, even when the cleft 
has been successfully closed, should receive speech training. Aside from the problems posed 
by the widening of the postnasal space, to which I have already referred, the operation is 
usually not performed until two or three years after the child has begun to talk, by which 
time he has developed many faulty speech habits. Not only this, but for each faulty 
speech pattern he has also built up a faulty neuromuscular pattern which the operation, of 
course, cannot and does not alter. For this reason, he usually demonstrates much the same 
type of speech defect following surgical repair as he did before the operation. 

Speech training should begin as soon as possible after the palate has been repaired. 
In eases where the repair is not attempted until the fourth or fifth year, I recommend that 
training be begun even before the operation. It may almost be said that whether or not a 
child with a cleft of the palate will ever attain normal speech depends upon what is done 
for him during the first six years of his life. 

Simon in discussing Greene’s*’® paper said that speech training should 
begin with the very first babble sounds of the infant. 

Twichell in the discussion of this contribution®”® stated that when the speech 
training begins early, ‘‘It is like working with clay instead of a chisel and saw. 
It is so much easier to teach speech than it is to reteach speech.’’ She mentions 
the improvement in hearing which sometimes results after successful cleft 
palate surgery. 

Greene*’® mentions the serious problem of ‘‘deafness’’ in these patients. 
‘*This is a definite handicap in remedial speech training, because the child finds 
it difficult to tell when he is producing sounds correctly and when he is giving 
them a nasal intonation.’’ 

Wells**® discusses in some detail a training center for cleft palate children. 
This was part of the Wisconsin State Department of Public Instruction program 
and operated during the summers of 1943 and 1944. The children were placed 
in boarding homes in the city of Madison and came each day for speech training 
to the clinic. She felt that the training center had demonstrated its value as 
one part of the total picture of speech services to the children of the state. The 
children spent six hours a day on only one problem, their speech. Many speech 
drills and exercises were carried out in this concentrated session, Competition 
with the other children and familiarity with their problems helped the individual 
himself to attain better speech habits. Wells mentions that this type of pro- 
gram cannot take the place of other speech services but that it definitely has 
a role of its own to play. 

Reviewer’s Comments on Speech Therapy.—In many other sections of this 
review, the importance of thorough speech therapy has been stressed. The 
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reviewer has little to add but can summarize his feelings as follows: every patient 
who requires surgical or prosthetic treatment for a cleft of the palate should 
have early and adequate speech therapy. The caliber of this therapy has im- 
proved greatly in the last twenty years; the difficulty lies in guaranteeing that 
the patient will get it. Many states now have programs for speech rehabilitation 
and many of the surgeons operating on these patients regularly refer them to 
their favorite speech therapists. However, no person working with these patients 
should be content until every one of these patients has seen a speech therapist. 
The aid of the parents in helping the child to develop normal speech is extraor- 
dinarily important and should be used to supplement the work of the trained 
speech rehabilitationist. 

We have not solved the problem of the deafness which so many of these 
patients have to their own mistakes. Whether by use of antibiotics, by better 
pediatrie care, and by more efficient surgery this barrier can be hurdled remains 
to be seen. 


Eugenic Aspect of Cleft Palate Patients 


Fogh-Anderson* wrote in 1942 that in Denmark induced abortion or steril- 
ization is not generally recommended in the case of harelip with cleft palate or 
in isolated cleft palates. If the parents are anxious for induced abortion it will 
be agreed upon when the chance for these deformities is great; that is, when 
one parent and at the same time one or more children are affected. 


Miscellaneous 


Bloomer*** presented in 1943 a means for contour mapping of the palate. 
This method may be of some use in statistical research in cleft palate work. 


Reviewer's Summary 


The reviewer has endeavored to gather the remarks of most of the men 
working with the cleft palate patient in the last few years. He has tried to 
show how the methods used today developed gradually over a period of many 
years. He has pointed out by direct quotation what he considers many of the 
most important statements in this field. 

If the reader has ended this review with the idea that the care of the cleft 
palate patient requires the services of many experts over many years, that real 
teamwork is needed among these specialists, that much can be done to restore 
the cleft palate patient and return him to society an economic asset—then the 
reviewer is satisfied that his mission has been accomplished. 
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Reviews of New Books 


Die Karies-Atiologie (Etiology of Caries). By Pror. D. HERMANN EULER. 
Miinechen, Carl Hanser Verlag, 1948. 64 pages. 4.50 D.M. . 

This is the first of a series of monographs published to inform the German 
‘ental profession of the latest developments in the various fields of dentistry. 
Caries is deseribed as a chemicoparasitic process of destruction of the tooth, a 
process which requires the combined activity of many factors of a local and 
systemic nature. The following factors have to be considered : 

1. Conditions affecting the tooth locally, such as bacteria and acids. 

2. Conditions affecting the development: (a) regional ones: involving a 
single tooth, the entire denture, or the entire oral cavity (saliva, ete); (b) 
general ones: besides nutrition, constitutional condition in its broadest meaning, 
metabolism, resistance, heredity, race, and psychie state; (¢) world conditions: 
soil, water, light, air, climate, ete. 

Though the monograph is well written, it does not include some of our 
newest ideas about caries. Perhaps our latest literature has not been available 
to the author, who is well known for his scientific work. To the American reader 
and student a biblicgraphy would be a desirable part of such a monograph, 
since the present German dental literature is not easily obtainable by them. 
It is therefore to be regretted that the author found it necessary to omit this 
most important section of a book. K. H. T. 


Die Mundkrankheiten (Mouth Diseases). Pror. Dr. Hans-H. REBEL. 
Miinchen, Carl Hanser Verlag, 1948. 84 pages. 5.60 D.M. 

This monograph contains first an introductory chapter describing the anat- 
omy, histology, physiology, and general pathology of the oral mucosa. The 
second chapter deals with primary inflammation. In the third chapter the 
aphthae, lichen planus, lupus erythematosus, and lesions of the exanthematous 
diseases are grouped together. Chapter IV contains secondary disease of the 
oral mucosa, those caused by metals, allergy, puberty, pregnancy, kidney disease, 
and avitaminoses, as well as those producing ulcerations and necrosis of the 
mucosa, including conditions due to the leucemias, infectious mononucleosis, 
agranulocytosis, aleucemia, heart disease, circulatory disturbances, and hemor- 
rhagie diatheses. In Chapter V we find local hypertrophies of the mucosa 
which, besides deeubital indurations and ulcers, include leucoplakia and pre- 
cancerous lesions. In Chapter VI the therapy of nonspecific conditions is 
described. Chapter VII deals with deposits on the teeth, Chapter VIII with 
glossopathia, glossodynia, and pruritus senilis, Chapter IX with the coated 
tongue, and Chapter X with halitosis. 

The bibliography is contained in Chapter XI and includes 114 references 
which, with very few exceptions, are papers published in the European period- 
icals; American ones are conspicuous by their almost complete absence. A 
satisfactory index is appended. K. H. T. 


Die erworbenen Mundhéhlendefekte zu Nase und Kieferhéhle und ihre 
plastische Deckung (Acquired Defects of the Nose and the Maxillary Sinus 
and Their Plastic Closure). By Eucen FréxnuicH, Dr. Med., Dr. med Dent., 
Oberarzt, Zahnirztliches Institut, Universitat Tiibingen. Miinchen, Carl Hanser 
Verlag, 1948. 120 pages, 78 illustrations. 7.80 D.M. 

The author states in the preface that many publications exist which give 
the therapy of congenital clefts of the face, especially of the lip and palate 
clefts, but there are few articles in the literature dealing with acquired defects. 
The latter vary in regard to localization, form, and size to such an extent that 
the repair of almost each ease requires the development of a new method. The 
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author classified various plastic procedures from their biologic value and based 
his recommendations on a large series of cases treated during the war. The 
monograph contains interesting chapters on defects acquired through trauma 
and others which are caused by specific and nonspecific infection. An extensive 
chapter deals with defects resulting from operative procedures, such as tooth ex- 
traction, jaw resection, cyst excision, and Caldwell-Luc operation. Another 
ineludes defects caused by burns, of thermal and chemical nature, as well as 
those produced by x-ray and radium treatment. 

The plastic procedures described include the use of intraoral and extraoral 
flaps. Among the intraoral are described flaps derived from the gingiva and 
the buceal and labial mucosae. Others are taken from the palate. The book is 
well illustrated and may be of great use to the oral surgeon because of the 
variety of procedures it describes and the abundance of material it contains. 

Kk... 


Paradentose. By Water SrarkeE, Dr. Med. Ed. 2. Miinchen, Car! 
Hanser Verlag, 1947. 248 pages, 110 illustrations. 16.50 D.M. 

The author in the introduction points out that our knowledge of the perio- 
dontal problem has made great advances during the past two decades, but the 
problem has not as yet been solved. He stresses the medical aspect of the disease, 
the effects of heredity, metabolism, neurotrophic factors, hormonal influences 
(parathyroid, thyroid, and gonadal), the lipoid and calcium metabolisms, with 
the action of the vitamins. He recognizes periodontal disease which is prin- 
cipally of an inflammatory nature and another type which is predominantly of 
a dystrophic character. 

The discussion of treatment includes general and local therapy. The former 
ineludes hormone therapy, vitamin therapy, therapy with electrolytes, calcium, 
nutritional factors, and psychotherapy. The latter includes a discussion of 
devitalizing and root-filling the teeth to improve the circulation of the perio- 
dontium. A great deal of space is devoted to the description of methods to 
eliminate occlusal stress and give artificial support to teeth by means of pros- 
thetic appliances. The omission of a bibliography decreases the value of a 
foreign book -for the American reader. a. of: FT. 


Oral and Dental Diseases: Aetiology, Histopathology, Clinical Features 
and Treatment (A textbook for dental students and a reference book for dental 
and medical practitioners). By Husert H. Stones, M.D., M.D.S., F.D.S.R.C.S. 
(Eng.), Professor of Dental Surgery and Director of Dental Education, Uni- 
versity of Liverpool; Honorary Director, Liverpool Dental Hospital ; Consultant, 
E.M.S. Maxillo-facial Centre, Broad Green Hospital, Liverpool. Formerly 
External Examiner in Dental Subjects, Universities of Bristol, Cambridge, 
Leeds, and Manchester; External Expert in Dentistry, University of London; 
Honorary Dental Surgeon, University College Hospital Dental Department, 
London. 896 pages. 926 illustrations with many in color. Baltimore, Williams 
& Wilkins Company, 1948. Price $18.00. 

It is stated in the preface that the text fully covers the course for dental 
students in the subject that is variously called oral pathology or dental surgery 
and pathology in the universities and dental schools of Great Britian, the 
Dominions, and America. 

There are forty-two chapters and they do follow a logical sequence. There 
are certain phases, however, that cannot be considered as complete coverage. 
This is true of oral tumors with special reference to classification. 

The discussion of the maxillary and the mandibular third molar teeth, 
particularly from a surgical point of view, is far from adequate for the student. 

The illustrations throughout the book are well chosen and in most instances 
are clear. The text is recommended as a reference book. 

Thomas J, Cook. 
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Outline of Histology. By Marcarer M. Hoskins, Ph.D., and GeErritT 
BEVELANDER, Ph.D., Departments of Histology, College of Dentistry and the 
(iraduate School of Arts and Science, New York University. Ed. 2, St. Louis, 
The C. V. Mosby Company, 1948. Price $3.50. 


Outline of Histology, second edition, is a very worth-while book which 
first appeared in 1942. It was apparently written in response to numerous 
requests from teachers. 

The object of the book is to present a fundamental thesis on histology. The 
illustrations are well done and, although general histology is presented, the 
section on dental histology and embryology attracted the attention of the re- 
viewer ; in this section the following are described : 


The development of the face. 

The development of the tongue and palate. 
The early development of the teeth. 

The development of dentin. 

The development of enamel. 

Mature dentin. 

Mature enamel. 

Cementum. 

The pulp. 

The development and structure of the peridental membrane. 
The alveolus. 

The gingivae. 

Eruption and shedding. 


The volume has been carefully planned, and well deserves to be a standard 
text in the teaching of histology. Thomas J. Cook. 


Biochemistry of the Teeth. By Henry M. Leicester, Ph.D., Professor of 
Biochemistry at the School of Dentistry, College of Physicians and Surgeons 
of San Francisco. St. Louis, 1948, The C. V. Mosby Company. 306 pages. 
Price $5.00. 

In this text Dr. Leicester integrates the basie science literature pertaining 
to teeth. The literature dealing with the chemistry and physiology of teeth has 
in recent years increased in volume partly because of the addition of basic 
scientists to dental school faculties and partly because of the attraction of 
dental graduates to fields of dental research. The journals in which progress 
reports of laboratory investigations and nonclinical studies appear are not, as 
a rule, a part of the average dentist’s regular reading. 

Practically all the pertinent dental scientific literature covering the chemical 
composition and physical properties of teeth is summarized and abstracted with 
excellent references at the end of each chapter. The effect of vitamins on the 
developing teeth is well documented and clearly explained, and the fundamental 
and secondary manifestations of individual vitamin deficiencies on the dental 
structures have been determined. An interesting chapter discusses the reactions 
of teeth after formation and eruption, when they are the least sensitive to 
metabolic changes of any body structures. 

The methods of experimental science have opened the way for a more 
logical attack on the caries problem, and the recent findings in regard to caries 
research are briefly covered. 

The title of this book may sound austere, but its contents are written simply 
and clearly so that dental clinicians not fundamentally trained in basie science 
may read it easily and with benefit. Here is an opportunity to understand the 
biochemical reactions involved in tooth development and destruction and to 
keep pace with the scientific progress in dentistry. ee 
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ANESTHESIOLOGY 


Aspects of General Anesthesia in Dentistry. Geoffrey Kaye. Australian J. Dent. 52: 
373, 1948. 


The author recommends general anesthesia: (a) for children if difficult procedures are 
undertaken; (b) for apprehensive adults; (c) extensive procedures; (d) if many parts 
of the oral cavity are involved so that multiple nerve blocks would have to be used; (e) in 
grossly septic conditions; (f) in institutional practice. 

The question of safety in dental anesthesia turns upon three considerations: (1) correct 
assessment of the patient’s physical condition and of the scope of the proposed operation; 
(2) maintenance at operation of the patency of the air passages; (3) protection of the 
bronchial tree against the entry of blood or dental fragments. 

The education of members of the dental and medical professions, in so far as oral 
surgery is concerned, proceeds apace. It is the general public which most needs to be 
educated. They must be taught not to regard dental operations lightly. They must be 
encouraged to look on certain requirements of venue, surgical skill and anesthesia, as being 
to their own interest and therefore worth the necessary trouble and expense. When the public 


appreciates these facts, they will themselves insist upon the necessary conditions, 
x. &. F. 


Endotracheal Anesthesia With Sodium Pentothal for Maxillofacial Surgery. V. J. Collins. 
Anesthesiology 9: 62, 1948. 


The factors influencing the choice of anesthesia for maxillofacial surgery are: the 
long duration of the operation; the need for an unobstructed airway and for prevention of 
aspiration of blood from the operative procedure; the use of a cautery; the need of avoiding 
excessive hemorrhage; the need for a smooth recovery with minimal vomiting. The writer 
considers that intravenous Pentothal Sodium combined with nitrous oxide gas and oxygen, 
equal parts administered through a nasal endotracheal tube, fulfills all these requirements. 
At the end of the operation 2 to 15 ml. of Metrazol is given intravenously and secretions 
are removed by means of a urethral catheter which is pushed down the endotracheal tube, 
applying suction. The endotracheal tube is not removed until the patient’s reflexes return. 


A suction apparatus must be available in the recovery room. 
Me 


Preliminary Report on Convulsions Following Nitrous Oxide-Oxygen Anaesthesia. James 
L. Vize. D. Digest 54: 542, December, 1948. 


Case Report 


‘*4 poorly developed male child five years old was brought into the office for the ex- 
traction of the lower right and left second deciduous molars. The child was pale and ill- 
nourished in appearance and had a history of poor appetite for a considerable length of time. 
His parents thought the child’s teeth might have something to do with his lack of appetite. 


‘*No Tendency Toward Convulsions.—The boy was highly nervous and irritable and 
cried at the slightest provocation. He had been taken to a well-known pediatrician at various 
times in the past for minor respiratory ailments; no tendencies toward convulsions had been 
noted. His parents were extremely apprehensive about the boy’s taking anesthetic. They 
were told to wait in the reception room. This they did, reluctantly. 


546 
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‘*‘Light Anesthetic—Nitrous oxide-oxygen anesthetic was administered without 
difficulty, except for crying and a certain amount of resistance. 90 per cent nitrous oxide 
und 10 per cent oxygen was used at the start; percentages of gases were then regulated 
to 85 per cent nitrous oxide and 15 per cent oxygen to maintain anesthesia throughout. 


‘*Induction Normal.—During the induction and maintenance stages everything was 
apparently normal, Reflexes, respiration and color were good at all times. 


‘*Brief Duration.—The operation was performed under a light plane of anesthesia. 
The teeth were removed in approximately one minute, the duration of anesthetic was not 
more than four minutes from the application of the nasal inhaler. There was no difficulty 
with the extractions. The tampon did not block the oral passage effectively and the patient 


eceived additional oxygen by mouth. 


‘*Convulsions Developed Suddenly.—At this stage, instead of recovering conscious- 
ness, the child developed a degree of spasticity which resembled convulsions; respiration 
apparently stopped. After a brief wait, possible apnea had not passed away, convulsions 
ontinued, and still no respiration, Oxygen was then administered under 20 m.m.hg. pressure 
until the lungs were partly inflated, and the inhaler was removed. “ 


‘*No Signs of Breathing.—Convulsions continued, still no respiration, but no cyanosis. 
The color was about the same as at the start of the anesthetic. We felt that a certain degree 
of apnea may have been present but as the child showed no signs of breathing, we feared the 
development of more hypoxia or asphyxia. At the expiration of about seven seconds, there- 


fore, oxygen was again administered, Convulsions continued, and still no indication of 


respiration. 

‘‘Oxygen Used Intermittently for 20 Minutes.—For a period of about twenty 
minutes at intervals of seven to fifteen seconds, oxygen was applied. Convulsions then ceased. 
Faint respiration was resumed but the child was still unconscious. 


‘‘Aromatic Ammonia Used.—At this. stage vaporole aromatic ammonia was used to 
stimulate the patient to deeper and more regular inhalations, Consciousness then returned. 
After about twenty minutes the child was smiling and talking in a normal way. He was 
taken home and put to bed. Two hours later the parents called the office as they had been 
requested to do and reported that they could not keep the boy in bed because he wanted to 
play.’’ 

Summary 
‘* After careful evaluation of the case we were of the opinion that possibly the oxygen 
percentage during the operation was too low. As the patient was obviously a poor risk it 
would probably have been better if we had used 20, 25, or even 30 per cent oxygen for in- 
duction and maintenance of anesthesia.’’ T..J. C. 


An Accurate Metered Method of Administering Sodium Pentothal. M. C. Woodward. 

D. Digest 54: 547, December, 1948. 

A method is described in which ‘‘it becomes possible to maintain such a delicate 
balance between the state of anaesthesia and consciousness over a reasonably long period of 
time that the withholding or adding of 1 ce. of a 2 per cent solution may tip the scales in 
either direction. ’’ 

Description.—_The whole apparatus consists of a main supply bottle or vacoliter, 
which contains a specially designed appliance for releasing the liquid from the bottle into 
the graduate. This bottle is held in a perpendicular position with the mouth down in a 
special clamp to hold it to the stand. Below the supply bottle, capped by the liquid re- 
leasing device, is a glass graduate, numbered 25 from top to bottom, calibrated in cubic 
centimeters. 

Two Lengths of Tubing.—Extending down from the glass graduate is a small gauge 
rubber tube with a transparent glass connector fixed in the end of it. A shorter piece of 
tubing, approximately a foot in length with a female slip joint on one end and an observa- 
tion tube on the other, is fastened on the long tube. The glass observation tube carries the 
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intravenous needle. The long tubing from the graduate has a clamp on it when the short 
piece is not connected. There is a clamp on the short tubing also. The short piece of tubing 
is sterilized after each patient. The patient is never directly connected to the long tubing. 


A Specially Designed Clamp.—A clamp on the rubber tubing leading to the patient 
may be opened with one hand by pressing on a plunger. The clamp, which need not be 
held when the anesthetic is not being given, is specially designed to prevent the rubber tube 
from slipping out when the clamp is released. 


Technique.— 

1, Fill the long and the short tubing with fluid. Note that there is no air in the entire 
system. The clamp is then opened on the long tubing; before injection the clamp on the 
short tubing remains closed. 

2. Apply a tourniquet to the arm and palpate the vein. Press the transparent connector 
tube bearing the intravenous needle between the fingers of the right hand and make the 
venipuncture. 

3. Produce a slight negative pressure in the tubing by squeezing it just back of the 
transparent connector tube, causing the blood to run a short distance into the observation 
tube. This is done with one hand while the other holds the arm or palpates the area to be 
injected. 

4, After the venipuncture has been made, release the tourniquet and push the plunger 
of the clamp. Watch the solution run down into the vein from the graduate tube which 
has been filled up to the ‘‘one’’ mark. 

5. Permit a small amount of fluid, 1, 2, or 3 ¢.c., to enter the vein and allow the clamp 
to close. If the reaction of the patient is normal, repeat doses of 2 or more e¢.c. at intervals 
of eighteen seconds. 


Controlling the Dose.—A predetermined dose is not in any way advocated. The 
anesthetist can tell by observation whether the patient is particularly susceptible or resistant. 
With resistant persons the anesthetic may be allowed to enter more rapidly and in larger 
quantities. It has been noted, however, that too rapid injection may cause a temporary 
cessation of breathing which, if prolonged by further injection, may induce laryngeal spasm. 

The patient should be kept in a recumbent position. Use a suction apparatus to 
evacuate blood and saliva. Do not allow the patient to sink into a deeper stage of anesthesia 
than that indicated by the loss of the eyelash reflex but retention of the cough and gag re- 
flexes. 

By eyelash reflex is meant the blinking or automatic movement of the eyelid when the 
outer eyelashes are agitated with the finger. When this can be done without response, 
memory of pain or noise will be destroyed. The patient is not always relaxed at this stage 
and may resist or cry out at pain stimulus. Anesthesia can then slowly be carried deeper. 
It is rarely necessary, however, to anesthetize so deeply as to abolish the gag reflex. 

By these means it has been possible to avoid laryngeal spasm entirely in several 
thousand eases in which this anesthetic has been administered. 

T. J.C. 


DIAGNOSIS 


Ein nicht alltaglicher Fall aus der Praxis (A Case Not Often Seen in Praxis). P. Kranz. 
Deutsche Zahnirztl. Ztschr. 3: 772, 1948. 


The author describes an emergency case which was admitted as a ‘‘perimandibular 
abscess, caused by a deeply impacted lower third molar.’’ The diagnosis was mainly based 
on a roentgenogram which was sent with the patient. The history of the patient, which 
showed that this was not the first attack, and the clinical findings pointed more to a diagnosis 
of submandibular adenopathy. When opening the abscess from an extraoral approach, with 
the intention of removing the third molar also, a large stone was encountered in a sup- 
purating submaxillary salivary gland. The stone had the shape of a third molar and was 
projected in the roentgen film so that it was easy to make a mistaken diagnosis. Roentgen 
films of the floor of the mouth should be made in doubtful cases. 

H. R. Miihlemann. 
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ROENTGENOLOGY 


Zahnartzliche Réntgentherapie (Dental Roentgen Therapy). F. Behrens. Zahnirzt!. 
Welt 3: 227, 1948. 
The author recommends the more frequent use of the roentgen rays for dental therapy. 
enumerates indications and counterindications. The irradiation of inflammatory tissue 
uuld only be undertaken if clinical examination indicates a walling off by leucocytes, that 
if clear symptoms of inflammation are presented. Dose: 40-110 r., which may be re- 
ited at a second visit. Filter: 1-2 mm. Al. The ordinary dental x-ray machine may be 
-ed, if it is equipped with a protective tube or cone to limit the field of irradiation. A few 
ses treated by the author with this method are discussed. Some are cases of third molars 
th pericoronal infection; others are chronic periapical abscesses and periodontal in 
tions, Five per cent of 200 cases failed to respond. 
H. R. Miihlemann, 


ORAL PATHOLOGY . 


A Contribution to the Histo-Pathology of Pulp ‘‘Polypi,’’ Especially of Temporary Teeth. 

Hilde Frey. Brit. D. J. 85: 225, 1948. : 

The pulp polypus is a chronic productive inflammation. The etiology is generally 
ussumed to be either mechanical trauma or an infective process. It is generally covered by 
epithelium which does not show any signs of irritation due to mechanical action; therefore 
the cause is more likely to be infection than trauma. The causative agent is of very low 
virulence judging from the presence of lymphocytes, plasma cells, and fibroblasts. The fact 
that several polypi may occur in one mouth the writer explains by the assumption that the 
tissues of certain individuals react with hypertrophic production to different types of damage, 
just as keliod formation takes place in certain individuals only. 

In some sections the author found the hypertrophied pulp to intrude into the sur- 
rounding hard tissue of the tooth. It must therefore possess the power to dissolve it. This 
leads to the assumption that it is granulomatous tissue which enlarges the cavity, and not 
caries. The process of root resorption of the deciduous teeth he found not interfered with 
by the presence of the granulomatous growth. From the point of view of ‘the histopatho- 
logie findings the name which should be given to this condition is ‘‘chronic granulomatous 
pulpitis, ’’ 

K. H. T. 


Et tilfelle av stans i tannutviklingen etter béyvoltbestraaling (A Case of Arrested Dental 

Development After High-Voltage Radiation). O. Betten. Norsk. Tannl. For. Tid. 

58: 216-218, 1948. 

Rudimentary tooth formation in the lower jaw was observed in a boy 8 years old. The 
erupted permanent teeth were loose due to arrested root formation, and the unerupted pre 
molars were very rudimentary, especially on the right side. 

The condition was believed to have been caused by high-voltage radiation treatment 

1.5 million volt, 6.8 mm. lead filter, 2,650 roentgen units) which the boy received at the age 
of 4 during ten days’ treatment for an osicosarcoma located on the lower right anterior 


border of the mandible. 
R. F. 8. 


Dentinogenesis imperfecta (Hereditary Opalescent Dentine). J. J. Pindborg. Tannl. Blad. 

52: 279-296, 1948. 

After reviewing similar cases previously reported in the United States and England, 
the author describes the clinical history and histopathology of two cases of hereditary 
opalescent dentine in a Danish woman of 23 years and her daughter of 18 months. The 
structural changes of the teeth were essentially the same as those found in osteogenesis im 
perfecta. 


7 R. F. 8. 
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Reduplication of Mouth, Tongue, and Mandible. C. R. McLaughlin. Brit. J. Plast. Surg. 

1: 89, 1949. 

This is a case of extreme rarity and is reported fully, It was discovered when the 
child was 2 days old; the original description was: 

This child carries on the right side of the jaw, at the level of the horizontal 
ramus, what appears to be a secondary mouth and tongue. There is a cireular 
orifice at the end of a funnel-shaped protrusion measuring about 2 em. in diameter, 
complete with a sphincter mechanism which appears to act coincidentally with the 
normal sucking action of the child’s own lips. In the center of this mouth is a 
muscle mass resembling a‘ tongue, triangular in form, covered with reddish mucous 
membrane on its external surface, and laterally and below bearing mucous glands 
and superficial veins, the whole being identical with a miniature tongue. It is 
strongly muscular and bobs in and out with the movement of sucking. 

Early radiographs showed the presence of an auxiliary mandible, and at 3 months 
the radiographs showed the accessory mandible to be fairly well shaped, extending in an 
arch from the region of the right angle to the canine region. Eight tooth buds were shown 
to be present in the accessory bone. 

Operative procedure for removal of the whole anomalous mass is described, the opera- 
tion taking place at the age of 3 months. No communication of the accessory mouth with the 
normal mouth was found, and the operation for removal was eminently successful, the 
child now being normal in every respect other than a slight scar which will be excised at a 
later date. 

A general review of the anatomy and possible origin of similar teratomatous con- 
ditions is given, together with a valuable review of previous literature of polygnathism. 

ee 
ORAL MEDICINE 
Fluorine Facts and Fallacies. Editorial. Am. J. Orthodontics 35: 74, 1949. 

Topical application of fluorine is being given approximately 50,000 pre-school and 
school children at Department of Health Dental Clinics in 105 schools and 14 District Health 
Centers in New York City. The fluorine treatment program is under the direction of Dr. 
Harry Strusser, Director of the Department of Health’s Bureau of Dentistry. 

Dr. Strusser, in the press releases of the Department of Health, warned the public 
that the fluorine application is not a substitute for regular dental care and hygiene. In 
spite of this warning, the public, aided in some instances by dentists themselves, is beginning 
to treat the entire subject of fluorine in the light of a ‘‘sure cure.’’ Many dentists are 
resorting to the questionable practice of calling their patients on the telephone and advising 
them to bring their children for the application of fluorine in order to prevent tooth decay. 

The facts on the topical application of sodium fluoride after one year of study have 
been presented by the United States Public Health Service* as follows: 

1. The use of calcium chloride as a supplemental treatment does not enhance 
the caries-inhibitive action of sodium fluoride. 

2. The caries-inhibiting effect obtained when the applications were spaced 
at one or two a week was found to decrease when the applications were spaced 
at intervals of three or six months. 

3. Apparently a 1 per cent solution of sodium fluoride is as effective as a 
2 per cent solution. However, clinical experience with the prophylactic effect of 
a 2 per cent solution is at present far more extensive than with solutions of lower 
concentration, 

4. Application of the fluoride solution to the teeth by means of a spray ap- 
pears to be as effective as when application is made by cotton applicator. 

Studies of the United States Public Health Service have shown that a series of four 
applications of a 2 per cent solution of sodium fluoride, preceded by a single prophylaxis, 
effects a 40 per cent reduction in dental caries incidence. Treatments must be repeated for 
newly erupted teeth. The caries-inhibiting value of topical fluoride therapy is not decreased 


*Galagan, D. J., and Knutson, J. W.: Pub. Health Rep. 63: 1215-1221, Sept. 17, 1948. 
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preciably during a three-year period following treatment. The omission of a dental pro- 
ylaxis prior to the series of applications reduces the effectiveness of the treatment by 
proximately half. 
A major note of warning was presented in an editorial in The New York Journal of 
itistry 18: 244-247, August-September, 1948, by Dr. Henry C. Sandler of the Dental 
ireau, New York City Department of Health. Dr. David B. Ast, Head of the Dental 
ireau of the New York State Department of Health, at the stated meeting of the First 
strict Dental Society in October pointed out the danger of overlooking the 60 per cent of 
‘ay that sodium fluoride leaves unchanged while it is reducing the incidence on an average 
40 per cent. 
It is important to note that the 40 per cent reduction in dental decay following the 
pical application of sodium fluoride is only a relative decrease and not an absolute one. 
explained by Frances Krasnow, Ph.D., before the New York Section of the International 
sociation for Dental Research, the 40 per cent figure was arrived at by showing that teeth 
ated topically with fluorine showed 5.2 new caries per 100 noncarious teeth. The re- 
ction is, therefore, equal to 3.6 caries per 100 teeth or, roughly, one cavity less for every 
teeth. It should be remembered that since we are dealing with averages, the higher rates 
reduction in dental decay may well apply to those mouths that were relatively immune in 
e first place. This information deserves at least as wide circulation as the 40 per cent 
eduction figure now being disseminated to the public. 
There is great danger that the real benefits of sodium fluoride may be vitiated and 
tied the children of our country by unwise overenthusiasm, Let us not repeat the mistakes 
nade on previous occasions on the introduction of new methods, materials, and procedures 
into dental practice. The patient should be given all the facts, even if they are not glamour- 
ous. J. A. 8. 


Om relationen mellan klinisk karies och kalciumutlésning in vitro (On the Relationship 
Between Clinical Caries and in Vitro Calcium Solubility). A. Nils-Olof and C. 
Lundqvist. Svensk Tandl. Tidskr. 41: 187-199, 1948. 


Individual differences in the ability of the saliva to dissolve calcium from pulverized 


enamel in vitro, upon the addition of glucose, are so great that it cannot be used as a clinical 
test for the determination of the individual caries susceptibility. R, F. 8. 


Undersékelser over forekomsten av Lactobacillus acidophilus, gjaersopp og kokker i 
saliva fra barn i barnehjem i og ved Oslo (Examinations of the Presence of Lacto- 
bacillus Acidophilus Yeast and Cocci in the Saliva of Orphans in and Around Oslo). 
A, Strém. Norsk. Tannl. For. Tid. 59: 467-479, 1948. 

Studies are reported on the occurrence of lactobacilli, yeasts, and cocci in the salivas of 

116 children in six orphanages in Oslo during the war years 1942-1945. The technique of 

the Michigan group was used. 

A definite correlation was found between the prevalence of dental caries and the 

Lactobacillus acidophilus count, but the correlation was by no means absolute. 

Between the occurrence of yeasts and cocci in the salivas and the susceptibility to 

earies, no correlation was found. R. F. 8. 


Extragenital Chancre. Murray M. Robinson. Ann. Dist. Columbia 26: 609, November, 

1948. 

‘*Tnnocently acquired syphilis is not a great rarity.’’ The most common site of extra- 
genital chancre is the lips and second in frequency is the tongue; they offer an ideal situation 
for the entrance of T. pallidum by virtue of frequent microscopic and macroscopic breaks 
in the surface epithelium. 

Since early in the disease the serologic test is frequently negative, these 
lesions present a real problem in diagnosis. They are frequently mistaken for 

and must be differentiated on the lips from epitheliomata, herpes labialis, and 

pyogenic granuloma; and they must be further differentiated from rarer lesions 

such as tuberculous chanere, chancroids, blastomycosis, and actinomycosis. On 

the tongue they should be differentiated from epitheliomata and ‘‘canker 
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sores.’’ In this area diagnosis is made more confusing by the difficulty of finding 
and differentiating T. pallidum on darkfield examination. It must also be borne 
in mind that a chancre may be superimposed on a preexisting lesion of some 
other disease, particularly on an epithelioma and will, therefore, fail to heal under 
antisyphilitic therapy. All lesions in or about the oral cavity which are indurated, 
slow to develop and heal, and are accompanied by satellite adenopathy, should 


be considered syphilitic unless proven otherwise. 
T. 2.¢; 


Gangranescierende Stomatitis bei Feer’scher Neurose (Gangrenous Stomatitis in Erytb- 
redema Polyneuropathy [Feer’s Disease]). H. Hammer. Deutsche Zahnirztl. 
Ztschr. 3: 765, 1948. 


A case of erythredema polyneuropathy (acrodynia, Feer’s disease, pink disease) is 
described in which severe gangrenous stomatitis occurred. The fundamental disease, the 
etiology of which is not well understood, causes trophic disturbances which are brought 
about by a vegetative neurotic change in the organism. The vegetative dystonia is ex 
pressed in the marked increase in blood pressure, tachycardia, glycemia, hidrosis, exanthema, 


and acrocyanosis. 

The patient, a girl 24% years old, lost several deciduous teeth because of a gangrenous 
process of the gingival margin. The author discusses the classification of the disease, 
places it into a group of trophoneurosis, and tries to demonstrate what an important role 
is played by the vegetative nervous system in gangrenous processes of the mouth, 

; H. R. Miihlemann. 


Treatment of Tuberculous Ulcer of the Tongue With Streptomycin. Henry Wolfer, 
Irving Hirshleifer, and Raymond Shapiro. J. A. M. A. 136: 249, Jan. 24, 1948. 


Tuberculosis of the tongue is caused by the lodgment of tubercle bacilli in the tissue 
of the tongue and their subsequent proliferation. Theoretically the bacilli may reach the 
tongue by hematogenous spread, lymphatic spread, direct extension, or actual contact. 
Primary tuberculosis of the tongue if existing is rare. It is usually secondary to tuber- 
culosis in other parts of the body, generally the lungs. 


Report of Case 


The patient was a white man aged 49 who was admitted to the hospital 
March 10, 1947, because of a recalcitrant ulcer of the tongue. He remembered 
sticking his tongue with a fish bone about the third week in July, 1946. The 
following day a bleb appeared at the traumatized site which soon ruptured. 
This was followed by an open wound. which became progressively larger. There 
was not much pain associated with the lesion at this time. A biopsy was per- 
formed about a month later; an ulceration of the tongue was reported favoring 
a diagnosis of tuberculosis. The blood Mazzini reaction was negative for syphilis 
and there was no evidence of carcinoma. He was then treated with a white paste- 
like substance the nature of which is unknown. The lesion became progressively 
larger and more painful until his present hospital admission. 

The patient first became aware that he had pulmonary tuberculosis in 1931, 
at which time there were diagnostic roentgenologic findings and a positive sputum. 
He was hospitalized for the first six months in 1940. He states that he had a 
great deal of hoarseness at this time, but the hospital records reveal evidence of 
an active tuberculous process in his lungs and in no other site. All examinations 
of his sputum indicated the presence of acid-fast bacilli during this period. 

On admission a general physical examination of the patient revealed nothing 
significant aside from widespread crepitant rales throughout both pulmonary 
fields and the lingual abnormalities. There was an ulcerative lesion situated on 
the central portion of the dorsum of the tongue 1 cm. wide and 1.5 cm. long of 
an elliptic configuration. The edges were ragged and overlapping and there were 
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papillomatous execrescences on the floor of the lesion, giving it a worm-eaten 
appearance. The lesion was filled with a dirty, yellowish gray exudate. There 
was excessive salivation. A roentgenogram of the thorax revealed bilateral, 
caseous pneumonic tuberculosis of both upper pulmonary fields with the presence 
of numerous cavities. Multiple examinations of the sputum indicated the presence 
of acid-fast bacilli, Wassermann examinations of the blood were negative ‘in 
result on two occasions. A microscopic examination of excised sections of the 
ulcer revealed acute and chronic inflammatory tissue in multiple areas. In one 
section several giant cells with oval vesicular peripheral nuclei were seen. There 
were also tubercles which showed the presence of caseation. The histologic diag- 
nosis was granuloma of the tongue, probably tuberculous. 

On March 17, treatment with 1 Gm. of streptomycin was begun daily. It 
was given intramuscularly in eight divided doses at three hour intervals. In ten 
days a great improvement in the patient’s appetite and sleeping habits and a 
definite feeling of well-being were noted. The edges of the ulcer appeared to be 
less ragged, the base appeared cleaner and some epithelization was seen. On 
March 30, the total daily dose of streptomycin was divided in niné parts. The 
additional fraction was used for local infiltration of the ulcer itself. With this 
new method of administering the antibiotic, further improvement in the appear- 
ance of the ulcer was not noticeable. Therefore on April 16 the original method 
of therapy was resumed and local infiltration was discontinued. After this 
change in treatment the lesion healed rapidly. By the first of June complete epi- 
thelization had taken place. A total of 75 Gm. of streptomycin had been given. 
The patient gained 8 pounds (3.6 Kg.) during the course of therapy. Roent- 
genograms of his thorax showed no change and his sputum remained positive for 
acid-fast bacilli. 


“Authors’ Comment 


This is the first case of a tuberculous ulcer of the tongue treated with 
streptomycin to be reported in the literature. 

We assume that streptomycin was responsible for the healing, since the 
lesion became progressively worse without any remissions prior to our treatment. 
We believe that the action of the drug was local, since the patient’s sputum re- 
mained positive for acid-fast bacilli and roentgenograms of his chest during the 
course of treatment exhibited no changes. 

T. J. C. 


Tuberculosis of the Cervical Lymph Nodes. Charles W. Lester. Surg., Gynec. & Obst. 
87: 719, December, 1948. 


Although there has been a great decrease in tuberculosis generally, in large clinics 
patients with tuberculosis of the cervical lymph node region are still seen. 
According to Lester: 


The Clinical diagnosis offers little trouble. A firm-swelling usually starting be- 
neath the angle of the jaw which is tender at first but later painless and tends 
to extend rather than subside, is probably tuberculosis. An acute infection in the 
same location subsides or suppurates in less than a month. The lymphomas feel 
more elastic and, while they may present a massive swelling, give the impression 
of being more discrete. The congenital cystic structures are stationary, do not 
tend to extend, and have typical locations. 


Tuberculosis of the cervical lymph nodes may occur at any age, but is predominantly 
a disease of childhood. While the nasopharynx may be the portal of entry, it is quite 
probable that the neck nodes draining this area ere infected by way of the blood or lymph 
streams from an infection originating in the lungs, which may be healed, merely delitescent, 
or possibly active. The surgical removal of the involved nodes is the most satisfactory form 
ot treatment. , T. J.C, 
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Diseases of the Salivary Glands. A. C. Furstenberg. J. A. M. A. 136: 1, Jan. 3, 1948. 
A common cause of infection in the salivary glands is the presence of calculi. 


Treatment 

Treatment varies with the stage of the condition. When a gland is acutely 
inflamed, palliative therapy until the acute inflammation has subsided is, I be- 
lieve, the procedure of choice. This is accomplished by the administration of 
sulfadiazine and penicillin, hot irrigations of the mouth and external dressings, 
hydration, suberythemal doses of roentgen rays and gentle probing of the duct. 
The latter may produce sufficient dilatation of the duct to cause a spontaneous 
expulsion of the stone. 

During the interval between acute inflammatory reactions the stone should 
be removed surgically. A 2 per cent solution of procaine hydrochloride is in- 
jected about the papilla of the duct and along its course posteriorly to the region 
of the calculus. The papilla is then grasped and cut off. This procedure greatly 
facilitates the introduction of a probe into the duct. The duct is then split open 
along the probe with a knife or canaliculus scissors until the stone is reached 
and removed with a forceps or curet. 

The intraoral approach is obviously the one of choice. It is a simple pro- 
cedure, devoid of complications, and can be safely executed without the danger 
of producing a salivary fistula. The operative wound in the floor of the mouth 
need not be closed by sutures. The wound heals kindly and the duct rehabilitates 
itself with normal patency and perfect function, even though its papilla is re- 
moved and its walls are extensively damaged in the manner described. 

Occasionally the presence of a stone or multiple stones within the sub- 
maxillary gland, associated with a chronic inflammation, gives rise to the necessity 
of removing the entire submaxillary gland. 


The Parotid Gland 


Inflammations of the parotid gland may arise from three sources: (1) 
parotid infections resulting from foreign bodies in the duct, particularly salivary 
ealeulus;. (2) abscesses occurring as a complication of abdominal operations, 
and (3) inflammatory disease arising as a result of direct extension from neigh- 
boring infections. 

When stone in Stensen’s duct is responsible for infection in the parotid 
gland it can be removed by the intraoral route as described for stone in the duct 
of the submaxillary gland. “Stensen’s duct is probed and split open until the 
calculus can be grasped and recovered. The duct mends and restores its patency 
in a phenomenal manner and the risk of producing a salivary fistula is of no con- 
cern, I have never found it necessary to excise the entire parotid gland for multi- 
ple calculi and their associated inflammatory reactions, though the literature 
refers to several cases of recurring phlegmonous processes which called for the 
total extirpation of the parotid gland at the cost of destroying the facial nerve. 
In a few instances, however,’I have made several incisions into the parotid gland 
for the removal of multiple calculi, and fortunately the patients thus treated 


went on to satisfactory recoveries. 
T. J.C. 


Les données sialographiques dans le syndrome de Sjégren (The Sialography in the Syn- 
drome of Sjogren). H. Koumrouyan. Pract. oto-rhino-laryng. 10: 545, 1948. 


The etiology of the syndrome of Sjégren which includes atrophy of the mucosa, de- 
crease of lacrimation and salivation, conjunctivitis, chronic polyarthritis, and general 
signs of infection is not as yet completely understood. Probably the underlying factor 
is an avitaminosis of B,, combined with an infectious factor. 

Although the pathology of the salivary glands stands in the foreground, the sialographic 
examination has been given little attention. The author publishes three cases of the syndrome 
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Sjogren and bases the following conclusions on the contrast media injected into the 


sclivary glands: 


1. Sialography is made difficult in these cases because, on account of the tenderness 
| atrophy of the secretory ducts, the outlets can be found only with great difficulty and the 
ection may cause laceration of the tissue. 

2. In the roentgen picture the contrast media shows a centripetal atrophy of the 

tire gland with a diffuse, mostly interlobar and interlobular sclerosis. 

3. The branching of the collecting ductlets becomes irregular and the sialogram loses 
normal structure. 
4. The roentgen films gained from the cases described in this paper differ from those 
sialolithiasis, in hematogenous or ductogenous infections, in Besnier-Boeck, in tuberculosis 
actinomycosis, as well as malignant and benign tumors of the salivary glands, so that 
liagnosis by means of the sialographic examination is possible. 
E, P. 8. 
r 
Burning Sensation of the Tongue (Glossodynia). An Analysis of Cases That Are Not 
Due to Vitamin B Deficiency. Samuel Waldman and Louis Pelner. Gastroenterology 
10: 965-970, June, 1948. 


Avitaminoses of niacin and riboflavin are causes of burning sensations of the tongue. 
Because of restricted diets with consequent severe vitamin deficiencies, burning of the tongue 
may obviously be correlated with lack of vitamin B complex factors. Certain therapeutic 
diets as used in diabetes and ulcers may result in such vitamin defects. 

A deficiency may be the result of an excessive loss of vitamin despite a reasonably 
normal intake, as in rapid excretions associated with ulcerative colitis and other diarrheal 
diseases. In diabetes, an excessive fluid loss may be a potent contributing factor, causing 
dryness of the mouth and lingual burning. The body is relatively deficient in thyrotoxicosis 
due to an increased utilization of vitamins. 

Diseases in which poor absorption is present, as in sprue, may lead to deficiency. The 
liver stores most of the B complex vitamins and in conditions where liver damage is present, 
as in cirrhosis, deficiency may follow. 

Burning of the tongue is also present in pernicious anemia, but other symptoms serve 
to delineate this condition. In the Plummer-Vinson syndrome, which is believed to be due 
to an iron deficiency, burning of the tongue may also be a leading symptom. 

There are cases in which neurogenic and psychoneurotic causes are found. It has been 
pointed out that burning of the tongue may be the only symptom of thrombosis of a small 
intracranial vessel. Burning of the tongue may also be associated with the menopause. 

Parasympathetie stimulation with one tablet (7.5 mg.) of Prostigmine Bromide three 
times daily after meals is suggested when there is an insufficiency or thickness of salivary 
secretion. A large intake of fluid is also prescribed. 

PT. J.C. 


The Effect of Liver Extract and Vitamin B,, on the Mucous Membrane Lesions of Macro- 
cytic Anemia. Robert E. Stone ‘and Tom D. Spies. J. Lab. & Clin. Med. 33: 1019, 
August, 1938. 


Vitamin B,,, the newest vitamin to be isolated, was used in the treatment of mucous 
mbrane lesions which were not relieved by massive doses of thymine or large doses of folic 


In two and one-half years of study, the authors found that the administration of either 
folic acid or thymine did not result in healing the very severe mucous membrane lesions in 
cases of pernicious anemia, but found that vitamin B,, was effective in producing a clinical 
and hematologic response in persons with addisonian (pernicious) anemia, nutritional macro- 


eytic anemia, and tropical sprue. 
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One case is reported in which the patient had a stomatitis and glossitis which was fiery 
red in appearance. Vitamin B, was given intramuscularly and within twenty-four hours 
there were equivocal signs of improvement. In forty-eight hours all soreness and burning 
sensation of the mouth had subsided and by the thirteenth day the entire surface appeared 


healed. 
+2... 


Vitamin C Requirement of Human Adults: Experimental Study of Vitamin C Deprivation 
in Man. R. A. Peters, K. H. Coward, H. A. Krebs, L. W. Mapson, et al. Lancet 1: 


255, 1948. 


Twenty human volunteers were studied, 19 men and 1 woman, because it was felt that 
there is no agreement on the requirement of vitamin C in man. Rough estimates range from 
30 mg. to 75 mg. 

The patients studied lived a normal life without strenuous physical work and were be 
tween the ages of 21 and 34 years. 

Seurvy developed in all on the deprivation diet after thirty-five weeks, apparent by the 
numerous hemorrhagic follicles on the legs, by the gum changes, by the redness and lividness 
of the scars, and by the reduced tendency of the recent scars of incision to heal. Other tests 
revealed no significant findings. 

The response to 10 mg. doses of vitamin C daily followed a general pattern. Hemor- 
rhages ceased within a month; wound tissues healed within two months, but the gums required 
from ten to fourteen weeks for complete healing. The concentration of vitamin C in the 
plasma and white blood cells showed a small but distinct rise after one hundred one days. 

Judged by the criteria available, a dose of 10 mg. vitamin C daily was sufficient to 
maintain the normal healing power of the skin up to eleven months. In the nonsupplemented 
group, severe defects in wound healing occurred similar to those recorded in scorbutic guinea 
pigs. These defects were encountered only when and not before clinical signs of scurvy had 


appeared. 


Investigation and Survey of Malocclusion and Ear Symptoms, With Particular Reference 
to Otitic Barotrauma. W. Harvey. Brit. D. J. 85: 219, 1948. 


Otitic barotrawma (temporary pain or mild discomfort due to change in altitude which 
may be relieved by swallowing) is commonly experienced when flying and is due to blocking 
of the Eustachian tubes which builds up intratympanic pressure. The reported investigation 
of the relationship of closed bite to this condition was carried out in the Royal Air Force 
during 1943-1945. It was found that overclosure of the mandible did not contribute to com- 
pression of the Eustachian tubes, which is contrary to the oft-repeated, ill-founded theories 
in much of the previous literature. Furthermore, the condition may be cured in subjects with 
severe overclosure without correcting the malocclusion, while the correction of malocclusion or 
the wearing of acrylic splints to increase the vertical dimension of the teeth did not give any 
relief. 


ae ay 


Die Gefahr der Zahnextraktion im akuten Stadium der Stomatitis ulcerosa (The Danger 
of Tooth Extraction in Acute Ulcerating Stomatitis). H. Heuser. Zahnirztl. Welt 
3: 205, 1948. 


A case of acute ulcerating gingivostomatitis is described to warn the reader and 
impress upon him not to undertake a tooth extraction or perform any other traumatic pro- 
cedure in such cases. In the medicinal treatment one should avoid the use of drugs which 
may cause damage to the bone marrow, such as might be used in pain relief, since they 
might produce agranulocytosis. 


H. R. MUHLEMANN. 
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ENDODONTIA 


Vital Pulpotomy in the Treatment of Fractured Incisors. G. L. Slack. Brit. D. J. 85: 169, 
Oct. 15, 1948. 


A fairly full discussion of previous techniques and drugs used in the treatment of the 
exposed dental pulp is given. The general approach to the problem, suitable instruments, 
anesthesia, and drugs are described. The author favors the insufflation of dry crystalline 
calcium hydroxide onto the freshly cut surface of the pulp. This in turn is covered with 
sterile paraffin wax, then a layer of cement, and finally amalgam. As long delay as possible 
before a final restoration of the crown is recommended. 

Case reports are given. Good results following the use of calcium hydroxide on the 
pulp stumps are claimed, although no histologic examination has been performed. The good 
clinical results help to confirm the work of Teuscher and Zander. 

B.A. %, 


ODONTOGENIC INFECTIONS 
The Sub-Masseteric Space. G. M. Bransby-Zachary. Brit. D. J. 84: 10, 1948. 


The author describes a submasseteric space and demonstrates its surgical importance 
in relation to the retromolar fossa, the superficial temporal space, and the parotid gland. 
His attention was first drawn to the possibility of such a fascial space by the sequelae of 
acute pericoronitis of a vertically impacted third molar, giving signs identical with those of 
acute parotid abscess. In such cases the infection tracked backward from the retromolar fossa, 























Fig. 1—A, Submasseteric space; B, posterior bare area; I, deep part; JI, middle part; 
III, superficial part of masseter muscle; 1, temporalis tendon; 2, buccinator muscle. 


along the lateral surface of the ramus, deep to the masseter. He cites Hovelacque (Hove- 
lacque, A.: Anatomie des Nerfs Craniens, Gaston Doin & Cie, Paris, 1927) who showed that 
the muscle is divisible into three parts: superficial, middle, and deep. The author describes 
its attachments to the mandible and includes a sketch which is reproduced (Fig. 1). The 
submasseteric space is the area A which extends downward and forward between the inser- 
tions of the superficial and deep parts of the muscle. It is bounded anteriorly by the inner 
surface of the masseteric fascia as it sweeps round the anterior border of the muscle and 
the ramus; posteriorly by the posterior fibers’ of the same part of the muscle. It extends as 
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a narrow cleft from the anterior border of the ramus, between the middle part of the masseter 
and the surface of the bone, upward and backward between the origin of the middle and 
deep parts of the muscle. Posteriorly the space is closely related to the parotid gland, 
being separated from it only by a thin fibromuscular sheet. 

Involvement of the submasseteric space by acute infection produces deep-seated, severe 
throbbing pains of sudden onset over the mandibular ramus, swelling (edema) of the soft 
tissues of the face, and the rapid development of marked trismus. Temperature remains high, 
102° to 104° F., until drainage is established. The patient becomes toxic and even delirious. 
The area of greatest tension is over the posterior part of the ramus where pressure produces 
excruciating pain. Differentiation from parotid abscess must be made. 

Drainage should be established as soon as possible by an intraoral incision not less than 
3 em. down the anterior border of the ascending ramus from the coronoid process, keeping the 
blade on the external oblique line, finishing in the buccal suleus opposite the second molar. A 
curved hemostat is inserted and passed backward and upward while keeping in close contact 
with the external surface of the bone. When inserted to a depth of 2 cm. it is opened to 
allow free escape of pus. A drainage tube is inserted and sutured to the buccal edge of the 
wound. The third molar is removed after the inflammation has subsided. 
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CYSTS OF THE JAWS 


Benign Cysts of the Antrum, Originating From the Jaw or Teeth. W. A. Newlands. 
Laryngoscope 58: 402, 1948. 






Cysts of the maxilla, either radicular or dentigerous, may enlarge to encroach on the 
maxillary sinus. The surgical procedure described in the treatment of cysts where there is 
erosion of the alveolar bone and invasion of the antrum is as follows: 

The anterior wall of the maxillary sinus was exposed and opened through the canine 
fossa approach, whereby the cyst was opened. The cyst lining was removed completely except 
that a portion of the floor was left undisturbed if its removal seemed liable to create a 
fistula through the palate or to disturb the blood supply to the adjacent teeth. A large 


nasoantral window was made. 









T. J.C. 










Considerazioni Diagnostiche su di un caso di Cisti Folliculare. (Diagnostic Considerations 
of a Case of Follicular Cyst.) Enrico Basile. Stomatologia 2: 50, 1948. 





A mandibular cyst of a 6-year-old boy is used to discuss all the possible oral affections 
which could come up in differential diagnosis: (1) subchronic inflammatory process, (2) 
cystic adamantoblastoma, (3) radicular cyst, (4) mandibular sarcoma. 

1. An inflammatory process of subchronic character could hardly involve serious diffi- 
culties in weighing its possible chances to be confounded with a mandibular cyst. Perhaps 
a circumscriptive osteomyelitic focus of suppuration under certain circumstances might emulate 
the appearance of a cyst. But, on the other hand, even without the decisive aid of the 
roentgen film pictures, the lack of a definite acute attack, the lack of a sinus or a fistula 
formation, would, together with other inflammatory signs, exclude that affection. 

2. An adamantoblastoma might be considered as the cause of a cystlike lesion, and the 
x-ray film would here be of decisive assistance. 

3. Apart from the rare occurrence of radicular cysts in deciduous teeth and their more 
frequent origin in the maxilla than in the mandible, the author positively discards that 
thought even in contradiction to Delater, who affirmed, as the author cites, the incidence of 
intraepithelial infarcts with consequent infection, increase in volume, and origination of a 















cyst. 





4. The rapid course of a mandibular sarcoma, its hard, fibrous, or soft consistency 
against the parchment-like crepitation of an odontogenic cyst, described by Dupuitren, would 
make the diagnosis of sarcoma implausible. The author points out, however, that in numer 
ous eases the differential diagnosis might not be of much help in formulating a diagnosis. He 
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describes the theories of cyst formations as formulated by Broca and Magitot. According to 
them the stellate reticulum of the enamel organ is degenerated and forms a central cavity 
with an increasing volume by exudative activities of the vessels on the follicular wall, and 
thus gives origin to a cyst. Malassez and Galippe ascribe the formation of a cyst to an 
epithelial mass which surrounds the epithelial cord connecting the follicle of the permanent 
tooth with the deciduous tooth. Normally the epithelial mass goes through a vacuolation 
process With subsequent resorption. However, the theory goes on, if an irritative stimulus 
acts upon the cells of the epitheliai mass, a cystic sac would originate on the place, holding the 
crown of the permanent tooth enwrapped. This theory finds support in the regular morphol- 
ogy of the included tooth, a fact which hardly could occur if the epithelial cells of the 
enamel organ would have suffered a vacuolar degeneration. The author recommends accurate 
investigation in all tumors or tumorlike oral lesions as, in spite of the variety of their 
character, the evidence of their symptoms is very similar so as to make cxact diagnosis more 
difficult. The author brought up Russel’s idea of conservative treatment of follicular cysts 
according to which the lesion could be treated by continuous drainage of the secreted cystic 
liquid, as the tension would be removed, so the included tooth would resume its regular course 
of development and the bone resorption would also cease. The author does not commit him- 
self in favor of this idea. ; 


A. G. N. 


BENIGN ORAL TUMORS 


Myxoma, the Tumor of Primitive Mesenchyma. Arthur Purdy Stout. Ann. Surg. 127: 706, 
1948. 


The mandible and maxilla are the most frequent bone sites of this type of tumor which 
occurs most frequently in the heart. Myxoma is described as ‘‘true neoplasm composed of 
stellate cells set in a loose mucoid stroma through which course very delicate reticulin 
fibers in various directions.’’ It resembles primitive mesenchyme, and there are no 
recognizable differentiated elements. Growths is progressive and is both expansive and 
infiltrative. The tumor does not metastasize, and if it kills it is because of damage to vital 
structures through compression or erosion. The author has found that it occurs about equally 
in males and females and in all ages from birth to old age, with greatest frequency in the 
fifth decade. 

Roentgen-ray therapy has not proved to be successful, and because of the infiltrative 
nature of these tumors limited excision of the apparent growth has resulted in recurrences, 


T. J.C. 


Case Report of an Endosteal Fibroma of the Mandible. A. H. R. Champion, A. W. Moule, 
and F, C. Wilkinson. Brit. D. J. 86: 3, January, 1949. 


An unusually large fibroma is described, arising over about five years within the body 
of the mandible. The patient was a chronic epileptic, and complained of no pain or discom- 
fort despite a large swelling extending from the condyle to the symphysis on the left side, 
the lower border of which nearly reached the clavicle. There appeared to be no involve- 
ment of the inferior dental nerve. Radiographs showed a large tumor, partly calcified, in- 
volving the whole of the left side of the mandible. 

At operation it was possible completely to enucleate the fibrous mass, which shelled out 
of its bony capsule with ease. 

The tumor measured 12 em. by 9.5 em. by 7.5 em. and weighed 14% ounces. Histo- 
logically it consisted of a stroma of fairly mature fibroblasts. Amorphous calcified masses 
were scattered throughout the tumor. It could be classified as an ossifying or calcifying 
fibroma. It is noted that endosteal fibromata of the mandible are comparatively rare. 


P. A. T. 
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Injection Therapy for Angioma. G. M. Crawford. J. A. M. A. 137: 519, 1948. 





The author reports on the treatment of 283 hemangiomata in 206 patients all either 
strawberry (superficial) and cavernous (deep) lesions. The most common location was the 
face and scalp. Of these tumors, 190 were treated by the injection of sclerosing fluids. 
The following should be so treated: Tumors which interfere with function of organs 
such as those about the eye and mouth, large lesions which tend to ulcerate, lesions whose 
early disappearance is desirable for cosmetic reasons, and all senile cavernous heman- 
giomata. The following sclerosing solutions were found equally effective: (1) 5 per cent 
monoethanolamine oleate in 0.2 per cent benzyl alcohol; (2) a 30 per cent solution of 
invert sugar in 10 per cent sodium chloride and 1 per cent phenylethylalcohol; (3) 30 
per cent sodium citrate. A fine bore needle is inserted directly into the tumor or through 
the marginal healthy skin. The first injection should be small, from 0.05 to 0.5 Ml. The 
frequency of injection depends on the activity of the tumor; if it is actively growing, 
weekly injections may be necessary, but later every month to three months is sufficient. 
The author claims that the results of injection compare favorably with those of other 
methods of treatment, e.g., radium, x-rays, carbon dioxide snow, or surgery. 
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MALIGNANT ORAL TUMORS 


Lymphomas and Leukemias: The Value of Early Diagnosis and Treatment. 
Craver. J. A. M. A. 136: 244, Jan. 24, 1948. 







Lloyd F. 











‘‘Many patients later found to have Hodgkin’s disease or lymphosarcoma give a 
history of having been reassured by the first physician consulted regarding an enlarged lymph 
node. It cannot be too strongly emphasized that any enlarged lymph node demands an 
immediate investigation. Entirely too frequent is the story of an enlarged node in the neck 
being passed off as the result of a cold or sore throat. Any supposedly inflammatory enlarged 
node that does not subside within three weeks should be regarded as a danger signal 
demanding complete investigation. Such investigation should include competent examination 
of the drainage territory of the node (for example, search of the nasopharynx, tonsil and 
adjacent areas for a possible primary lymphosarcoma in the case of an enlarged node in 
the upper cervical region), biopsy of the primary lesion if one is found, biopsy of the node 
if no primary lesion is found, a careful blood cell count and, of course, a complete physical 
examination for enlargements of other lymph nodes or of the spleen or liver. If, as often 
happens in early Hodgkin’s disease or lymphosarcoma, no evidence of disease is found except 
the enlarged node, which is reported after biopsy as chronic lymphadenitis or at any rate 
as failing to show evidence of any definite pathologic entity, and if then other nodes appear 
near the site of the originally enlarged one, there should not be undue delay before biopsy 
is made of another node which seems on palpation to be representative of something ab- 
normal. 

‘‘The leukemic patient commonly has had a tendency to have black and blue marks 
on slight bruising for many years. His gums may bleed readily, and sometimes the first 
alarming symptom is prolonged bleeding after extraction of a tooth or after tonsillectomy. 
Routine blood cell counts preceeding tonsillectomy do not rule out the possibility of leukemia, 
and any history of easy bruising or other bleeding tendency and of fatigue or pallor should 
indicate the need for more detailed hematologic investigation before tonsillectomy is done. 
Anemia, an enlarged spleen and what might be considered a low grade leukemic blood cell 
count—for example, 20,000 white blood cells with a few myelocytes—should particularly 
raise suspicion of osteosclerotic anemia or leukoerythroblastic anemia, and there should be 
further investigation by means of roentgenograms of pelvis and long bones, search for @ 
marrow-invading tumor process and sternal marrow biopsy before the diagnosis of leukemia 


is accepted. 






























T. 3. ©. 
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Zur Pathogenese und Klinik der Geschwiilste des Mund-Kiefer- und Gesichtsbereiches (The 
Pathogenesis and Clinic of Tumors of the Region of the Mouth, Jaws, and Face). 
A. Lindemann. Deutsche Zahnirztl. Ztschr. 3: 781, 1948. 








The difficulties are pointed out which may occur in diagnosis and prognosis of 
mors of the mouth, jaws, and face. Tumefactions which on more careful examination 
ire found to be metastases of lesions occurring in other parts of the body are not very 
ire. The author describes and illustrates a metastatic tumor in the mandible from 
rimary carcinoma of the breast, a mandibular tumor which developed secondarily from 
melanocarcinoma of the temporal region, a mandibular metastasis from a carcinoma of 
the commissure of the lip excised seven years previously. 


















Further difficulties in the estimation of the character of the tumor arise from the 
act that very often histologically malignant tumors run clinically a benign course with 
, good postoperative diagnosis, while tumors which on histologic examination are benign 
ay later produce metastasis even if they have been excised in toto. As an illustration 

a late metastasis, the author cites a tumor of the parotid gland, and several cases 
diagnosed histologically as giant-cell epylis which later metastasized and were found to 
be giant-cell sarcomas. The author is therefore suspicious of tumors diagnosed as giant- 
cell epulis and recommends radical excision in all central types. He is also of the opinion 
that fibroma, chondroma, odontogenic cysts, adamantinoblastoma, and even odontoma may 
have malignant potentialities. He reports as an example a locally malignant recur- 
rence of an adamantoblastoma, a solid carcinoma which developed in the place of an 
excised follicular cyst. Generally these recurrent tumors are not recognized until ten 
to twenty years later, which should be considered when reporting a five-year freedom of 
symptoms as a cure. 








Hans MUHLEMANN. 


DISEASES OF THE MANDIBULAR JOINT 


Ankylosis of the Temporo-mandibular Joint. Claire L. Straith and John R. Lewis, Jr. 
Plast. & Reconstruct. Surg. 3: 464, July, 1948. 



























The authors attempt to give a résumé of the clinical picture and surgical care of 


temporomandibular joint ankylosis and to stress the importance of secondary cosmetic proce- 
dures. 





Possible etiology is discussed; the most common causes are thought to be trauma to the 
chin transmitted to the temporomandibular joints and infection in and around the joints. 
Some of the ‘‘congenital’’ cases may have received trauma during delivery which resulted in 
subsequent jaw ankylosis. 

The incidence is about the same in both sexes; and about 80 per cent occur between 
1 and 10 years of age. 


The pathologie picture varies with the etiology, but may be grossly classified as to (1) 
the intra-articular type, (2) the extra-articular type, and (3) the combined extra- and intra- 
articular types. 

The symptoms depend on the duration of the condition, the degree of involvement, and 
whether it is unilateral or bilateral. The typical case presents inability to open the mouth, 
difficulty in eating, and difficulty in talking. There is deformity of the mandible in direct 
proportion to the age at which the condition began. 


Atrophy of the muscles of mastication and the unopposed action of the depressors of the 
jaw cause lengthening of the angle of the jaw and convexity of the bone downward. There 
is abnormal protrusion of the upper front teeth because of the pressure of the tongue in the 
small erowded mouth; and the teeth are crooked and carious because of poor occlusion and 
poor oral hygiene. 
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Diagnosis is aided by the history of trauma or infection, followed by progressive in- 
ability to open the mouth. X-rays are very valuable in determining the presence and degree 
of bony deformity. 

Differential diagnosis includes hysteria, acute infections such as tetanus, reflex spasm 
from diseases of the mouth, acute parotitis, acute inflammation of the joint, meniscitis, and 
locking of the coronoid process by a depressed fracture of the zygoma. 

Conservatism has no place in the treatment of ankylosis of the jaw, whether unilateral or 
bilateral, fibrous or bony. Conservative treatment only prolongs the period of disability and 
allows an increase in the growth deformity. 

The operative procedures may be classified as follows: (1) arthrolysis, which is diffi- 
cult and unsatisfactory, (2) arthroplasty, which is usually followed by a recurrence of the 
ankylosis, (3) osteoarthrotomy, which is generally very satisfactory, and (4) osteotomy, 
which has proved satisfactory also. 

A discussion is given of the variations in the operative technique. The chief precautions 
to be observed are to avoid the temporal artery and the upper branches of the facial nerve 
while exposing the joint and to avoid the mandibular nerve and the internal maxillary artery 
while performing the osteotomy. 

The aftercare of the patient may be divided into (1) the care of the false joint, (2) the 
eare of the teeth, and (3) the correction of secondary facial deformities. In most cases 


cosmetic procedures are indicated because of underdevelopment of the chin. 
A. J. A. 


Ueber die sog. ‘‘Hypertrophie des Kiefergelenkképfchens’’ (Hypertrophy of the Mandib- 
ular Condyle). E. Reichenbach. Deutsche Zahnirztl. Ztschr. 3: 806, 1948. 


A summary is given of the cases described in the literature under the title of ‘‘hyper- 
trophy of the mandibular condyle,’’ to which the author adds a case of his own. The clinical 
signs are: oblique occlusion, asymmetrical face, position of the mandible as if dislocated, 
and dysfunction of the mandibular joint. Often the underlying factor of the disease is a 
deforming arthrosis, caused by the loss of teeth, poor occlusion and articulation, the hyper- 
trophy of the condyle being merely an observable final stage of joint changes which in early 
cases can be demonstrated histologically. The symptoms in advanced cases can be elimi- 


nated only by condylectomy and can generally not be corrected by orthodontic measures. 


H. R. MUHLEMANN. 


DEFORMITIES OF THE FACE AND JAWS 


Die angeborenen Gesichts- und Kiefermissbildunge (Congenital Malformation of the Face 
and Jaws). Sanvenero-Rosselli. Deutsche Zahnarztl. Ztschr. 3: 816, 1948. 


Franceschetti-Zwahlen described some time ago a malformation of the face which he 
named dysostosis mandibulo-facialis. In these patients who otherwise are entirely normal the 
mandible is hyperplastic. The mandibular teeth are crowded, almost forming a double row. 
The prognathic upper jaw produces an open-bite in the incisor region. There are no lip 
clefts, but a macrostomia is present. Often both external ears are of rudimentary develop- 
ment, and the external meatus may be absent. In typical cases there may be hypoplasia or 
aplasia of the bony margin of the orbit, on account of which the slit of the eye is tending out- 
ward and downward, resembling a coloboma. The bridge of the nose may also be absent. 
The disturbance in the fetal development starts about the fiftieth day and it may be familial, 
as were two of the three cases reported by the author. The condition may be somewhat 


improved by means of bone and fat transplants. 





Hans R. MUHLEMANN. 





the 


the 
sinu 


is th 


1. Li 








ABSTRACTS OF CURRENT LITERATURE 563 


Hoher Gaumen und behinderte Nasenatmung, ihre Folgerungen fiir die Therapie unter 
Beriicksichtigung eines neuen Verfahrens der operativen Gaumensenkung (High 
Palate and Deficient Nose-Breathing; a New Method of Operative Correction of 
the High Palate). Otto Lorenz. Deutsche med. Monatschr. 7: 244, 1948. 


The occurrence of a small maxilla and high palate in mouth breathers was considered 
result of the mechanical effect of the musculature of the cheek and tongue by many. The 
author, on the other hand, believes the condition to be due to functional factors. The apposi- 
tion and resorption of the bone are governed by function and therefore the width of the 
maxilla and the expansion of the maxillary sinuses are dependent on the function of mastica- 
tion. In the development of the nasal cavities the function of mastication and not the func- 
tion of breathing is the important factor. Habitual mouth breathers do not chew 
enough; therefore the trophic stimulation fails to develop the palatal processes of the 
roof of the mouth. Confirmation of this contention the author derives from the fact 
that the development of the maxillae is lacking if mastication is made impossible by the 
removal of tooth germs or severing of the temporal muscles. 

In the treatment the presence of systemic disease such as rickets must not be overlooked. 
Orthodontic measures, such as expansion and correction of the position of teeth, should be 
undertaken only after normal nose breathing has been established. Here a new operative 
method to widen the upper air passages should be mentioned. Following a submucosal 
resection of the nasal septum after Killian, the part of the hard palate which arches into 
the nose is also removed by submucosal resection through the same incision. This produces 
a lowering of the palate amounting to 5 mm. and at the same time an enlargement of the 
nasal cavity. Undesirable scar formation does not have to be feared by this procedure. 

E. P. 8. 


NEUROLOGICAE DISEASES OF THE FACE 


Atypical Neuralgia of the Face. E. R. Schmidt and H. A. Szujewski.. Arch. Surg. 56: 
785, June, 1948. 


There are many types of neuralgia of the face. Leriche1 listed the following that 
are not of trigeminal nerve origin: 


_ 


. Transient, due to some curable condition. 

. Neuralgia of sphenopalatine ganglion (Sluder’s neuralgia). 
. Neuralgia of soft palate and pharynx. 

. Neuralgia of glossopharyngeal nerve. 

. Neuralgia of geniculate ganglion. 

. Frontal neuralgia. 

. Deep-seated pain in face following sinus operations. 
. Neuralgia symptomatic of an intracranial tumor. 

9. Tumors of the gasserian ganglion. 

10. Myositis of the masseter and temporal muscles. 

11, Sympathalgia. 

12. Facial psychalgia. 


“IS Or mm SW DO 


oe 


The authors describe a type of vascular pain originating in the carotid sinus usually as 
the result of local inflammation involving the tissue and lymph nodes. 

The pain is dull, throbbing, behind the eye, over the malar eminence, and radiating to 
the ear, suboccipitally or down the neck and arm. Carefully applied pressure over the carotid 
sinus will reproduce pain. 

Denuding the carotid sinus and arteries in the affected side of adventitia and nerve fibers 
is the operation with favorable results. 


Reference 
1. Leriche, cited by Young, A.: The Surgery of Pain, Baltimore, 1936, Williams & Wilkins 
Company. . 


T J.C. 
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Therapeutische Méglichkeiten bei Facialislihmung (Therapeutic Possibilities in Facial 
Paralysis). M. Hermann. Zahniirzt]. WeJt 3: 245, 1948. 










In traumatic division of the facial nerve, primary neuroplasty is possible only in excep- 
tional cases. Anastomosis between the stump of the facial nerve and the accessory or 
hypoglossal nerves produces a disturbing participation of tongue or shoulder movements. 
The author has in six cases established the function of the paralyzed corner of the 
mouth by transplanting part of the masseter muscle attached by a pedicle. The operation 
should not be performed until six months after the injury. In many cases, however, a satis- 


factory result can be obtained only by means of plastic correction or orthopedic support. 
H. R. MUHLEMANN. 











GENERAL SKELETAL DISEASES AFFECTING THE JAWS 


Osteitis Deformans Affecting the Upper Jaw and Osteoporosis Circumscripta of the Skull. 
M. A. Rushton. Brit. D. J. 84: p. 189, May, 1948. 






Even in the absence of changes in other bones it may be justifiable to make a diag- 
nosis of Paget’s disease on characteristic clinical and radiographic changes in the jaws 
alone. Indeed, these changes in the jaws may lead to the discovery of changes elsewhere. 
A condition to be found coincident with typical Paget’s changes in the jaws may be 
called osteoporosis circumscripta, in which there is rarely thickening of the calvarium, 
but only sharply demarcated areas of decreased density in the bones of the skull. 

The author reports a case of a woman of 68 who suffered a progressive enlarge- 
ment of her upper jaw for ten years. Three operations for reduction in size had been 
performed during that time. Typical clinical and radiographic appearances of Paget’s 
disease were present, together with marked hypercementosis of two teeth. Th skull showed 
little characteristic change typical of the disease, but displayed a wide area of osteo- 
porosis circumscripta in its anterior part. 

A cosmetic reduction of the upper jaw was performed, great care being exercised to 
obtain hemostasis and complete closure of the wound. Healing was uneventful and complete. 
Histologic examination of the excised bone confirmed the diagnosis. 

Another case of osteitis deformans in a woman aged 50 is reported. This case was 
more typical, but had the interesting feature of the disease involving only one side of the 
maxilla, there being normal maxillary bone immediately across the midline. 



















Pz. s. 





Osteopetrosis. Emlyn Lewis. Proc. Roy. Soc. Med. 41: 864, 1949. 


A boy aged 9 years was referred to the hospital because of osteomyelitis of the lower 
jaw. Three years previously he had fractured his femur. Routine radiographic examination 
revealed the condition of marble-bones. Blood picture is given, the most important finding 
being the red cell count at 3,250,000. When sequestrectomy of the mandible was performed, 
the bone was found to be very brittle and fractured easily. Fragments were wired and the 


wound was closed with drainage. 
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CLINICAL AND LABORATORY RESEARCH 


Experimental Investigation Into Factors Concerning the Growth of Cysts of the Jaws. 
P. A. Toller. Proc. Soc. Med. 41: 681, 1948 (Section of Odontology, pp. 23-30). 












The following experiments are described by the author, who investigated into factors 
concerning the growth of cysts: 






A. A manometer has been described for accurate measurement of hydrostatic pres- 
sure within closed fluid-filled cavities within the body. 
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Intracystic fluid pressures have been measured in a series of cases of uninfected 
cysts before surgical interference. 


Pressures ranging between 8.5 cm. of water and 95.0 cm. of water have been 


recorded. 
Lower pressures were noted in adamantinomata. 
Blood pressure has a direct effect on intracystie pressure. 


B. An osmometer suitable for examination of the permeability of cyst wall and for 
comparing osmotic pressures of cyst fluid and blood has been described. 


It has been shown that freshly dissected cyst wall behaves as a membrane im- 
permeable to a colloid (albumin) and permeable to crystalloids and water. 


Osmotic tensions of cyst fluid and blood from the same patient have been 
measured and compared directly. In some cases the osmotic tension of cyst 
fluid was found to be greater than that of the blood. In other cases no 
measurable difference in tension was noted. In no case has the cyst fluid 
shown a lower osmotic tension than that of blood. _ 


The results of the foregoing experiments support the theory that positive hydro- 
static pressure within cysts is a factor influencing their growth. The fact that the 
exteriorization of a cyst cavity effectively checks further growth is strong clinical evidence 
in favor of the theory, although this does not rule out the possibility of the effect of 
accumulated products of degeneration of the tissues stimulating epithelial cells to 
proliferate. 

The experiments indicate that ‘the cause and maintenance of positive cyst pressure 
in dental and dentigerous cysts are likely to be related to the osmotic tension of the cyst 
fluid. 

The positive pressure within a cyst is likely to be the result of several forces. 
First, there is the effect of pressure of the surrounding vascular network within the walls 
of the cyst. This will exert a pressure dependent upon the hydrostatic pressure within the 
surrounding vessels, and its effect may be likened to that of a sphygmomanometer cuff. 
Then there is the effect of ‘‘tissue pressure’’ mentioned by Starling, which is the result 
of the tone of the living tissues and amounts to only a few millimeters of water. There 
is also the effect of the osmotie differences between cyst fluid and blood and the inter- 
vening tissue fluid which is in common relationship to both. 

It has been shown that the osmotic pressure of cyst fluid varies over relatively small 
limits, which variations would be insufficient to account for the wide variations of pressure 
actually found within cysts. It has also been demonstrated that variations in fluid pressure 
due to the cardiac pulse (approximately 5 cm. water) are greater than the difference in 
osmotic pressure between blood and cyst fluid, so that it would seem that the main factor 
influencing positive intracystic pressure is the hydrostatic factor due to the surrounding 
vascular network. 

If, for instance, a small semipermeable sac is partly filled with a hypertonic solution 
and it is immersed a few inches beneath the surface of some water, then, so long as the sac 
is not completely filled by its contained fluid, the hydrostatic pressure within the sac will be 
the same as that of the surrounding water. Only when the sac becomes filled with fluid and 
the walls become taut does the pressure within the sac rise above that of the surrounding 
water. Then the pressure within it is the sum of the difference in osmotic pressure between 
the fluid and the water, and the pressure due to the depth it is immersed in that water. 

Hydrostatic pressure in the larger capillaries and arterioles varies between 10 em. and 
100 em. of water (Starling). 

If hydrostatic equilibrium is attained between the cyst and the surrounding vascular 
and tissue pressure, there is always the tendency to slightly greater pressure within the cyst 
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due to the osmotic imbalance, and it is likely that this slight but ever-present osmotic pressure 
is responsible for the increase in size of the cyst. 

If the osmotic imbalance is always present in the cyst fluid, despite the fact that the 
cyst grows larger and that there is always a tendency to bring about isotonicity, then it 
follows that there must be a continual supply of substances maintaining the hypertonicity. 

The author has mentioned that degeneration of tissues is likely to produce a liberation of 
substances of lower molecular weight than those which make up vital tissue. Analysis of the 
proteins involved in vital tissue is itself a vast study, and one about which knowledge is yet 
in its infancy. Suffice it to say that molecular weights as high as 300,000 have been calculated 
for certain tissue proteins. An analysis of cyst fluid shows that it is made up largely of 
simple proteins with molecular weights of about 30,000. Thus it is likely that the breakdown 
of complex tissue proteins into a larger number of molecules of simple proteins is responsible 


for the raised colloid osmotic pressure found in cyst fluid. 
x, Se. -?. 


The Permeability of Human Enamel Using Cataphoresis. H. F. Atkinson. Brit. D. J. 
84: 113, March 19, 1948. 


This paper follows previous published experimental work by the same author on 
permeability studies using osmotic methods. The present paper describes in some detail 
the preliminary experimental work, a particularly valuable aspect being a description of the 
difficulties encountered before a satisfactory set-up was devised. It is mentioned that the 
normal pulp can usually only stand up to about thirty microamperes before a painful sensa- 
tion is perceived. In the experiments, the author limited the current to be passed through 
the dental tissues to 100 microamperes. He found that the measured electrical resistance 
of teeth varied widely, the lower values of which were of the order of 100,000 ohms. The 
actual apparatus used for the permeability experiments is described, as is also the apparatus 
used for cutting serial ground sections from teeth. (A further paper on this subject is by 
the same author, Brit. D. J. 84: 260, June, 1948.) 

It is concluded from the experiments that young enamel is permeable both from 
within and from without to methylene blue and acid fuchsin, when these dyes are trans- 
ported by an electric current. Old enamel appears to display an outer impermeable layer. 
The dye is found always in the prism sheath. The possibility of the prism sheath acting 
as a nutrient canal for the enamel, and the possible reasons why there is a difference 


of staining in young and old enamel are discussed. 
P, 4-3. 


The Relation of Staphylococcus Pyogenes to Dental Caries. E. Matthews, H. F. Atkinson, 
P. Saunsbury, and H. W. Clegg. Brit. M. J. 1: 54, Jan. 8, 1949. 


This paper gives an account of experimental work to investigate claims by various 
workers, including Gottlieb, that Staph. aureus is related directly to dental caries. A bac- 
teriologic technique was adopted which enabled a pure strain of Staph. pyogenes to be 
isolated by selective culture for use in the experiments. Sound, recently extracted teeth 
were sterilized by boiling and placed in a broth culture of Staph. pyogenes, incubated, 
and constantly changed, for varying periods up to four months. No teeth developed any 
macroscopic or microscopic change resembling caries, and no calcium salts were detected in 
the cultured medium. From eleven grossly carious teeth, only one specimen of Staph. 
pyogenes was obtained on culture of the carious material or swabs from the surface of the 
carious mass. With a series of dental students and children, an examination was made using 
mouthwashings of sterile nutrient broth. 

The mouthwashings were selectively cultured for the presence of Staph. pyogenes and 
the results correlated with the degree of caries present and the degree to which caries 
developed over a rather short period afterward. 
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The evidence from cultured mouthwashings failed to support the association of Staph. 
pyogenes with dental caries. In general this careful but small survey failed to reveal an 


etiological relationship between this organism and dental caries. 
Pie F. 


The Subcutaneous Transplantation of Skin. Stuart Gordon. Brit. J. Plast. Surg. 1: 212, 
1948. 


The paper begins with a review of the literature dealing with the results of implanta- 
tion of skin into the deeper tissues. It is noted that previous authors by no means agree 
as to whether or not cysts are formed. The present author goes on to describe his experi- 
ments with implantation of autogenous skin grafts in rabbits. Grafts of specified thickness 
cut so as to include only dermis, free of fat and epidermis, were placed in the abdominal 
walls of rabbits. Various other situations for burial were chosen and various other types 
of graft were used. Further grafts were performed using dermis which had been thrice frozen 
to kill the cells but to leave unchanged the inert connective tissue. 

Ten buried autogenous grafts each of skin and dermis were placed under moderate 
tension repairing fascial defects in rabbits. Cysts were formed in three instances where 
skin was used and in one instance were dermis was used. ; 

Other grafts showed that cyst formation tended to occur more frequently when skin 
was used, but dermis grafts also formed cysts in each group of experiments, although not in 
each experiment. Cysts were noted as early as three days and as late as six months. Cysts 


were not formed in twelve experiments when frozen dermis was buried. 
Py. A, F. 


Correlazioni intervitaminiche nei riguardi del sistema dentale (Ricerche sperimentali) 
(Interrelationship Between Vitamins With Regard to the Dental System [Experi- 
mental Research]). Omero Tempestini. Stomatologia 1: 483, 1947; 2: 11, 1948. 


Interrelated functions between vitamins D and B, were studied on dogs’ teeth. Experi- 
ments followed along these lines have demonstrated that synergistic actions exhibit similar 
but not identical symptoms, and that antagonistic effects of relationship between vitamins 
of different groups do not eliminate each other, but rather inhibit known actions of these 
vitamins. 

The author describes his experiments on dogs living with a vitamin D deficiency, but 
fed with an overdose of vitamin B,. He limits his experiments to the deciduous and to the 
buds of the permanent dentition under avitaminosis D; another group of the same age and 
litter was kept on the same diet deficiency of vitamin D, but overfed with massive doses of 
thiamine. 

The author points out that the administration of massive doses of vitamin B, did not 
arrest the progressive imbalance and disarrangement of body functions, and it could not 
act as a substitute for the absent vitamin D. Further observations described by the author 
were carried out, with regard to the jawbones, which showed a better development than in 
avitaminosis D, and the deciduous teeth were ali exfoliated at the regulc+ time, whereas in 
avitaminosis D, the deciduous teeth did not reveal any signs of shedding. 

The histologic study of the teeth and the jaws gave the following facts: 


The deciduous teeth: The pulp of the teeth was fairly well conserved, very abundantly 
provided with blood vessels. The odontoblastic zone was regularly composed and clearly 
defined, but here and there its elements were reduced in volume. In some cases the author 
has found close to the zone an intensive proliferation of round cells with bright cytoplasms 
with clearly distinguished, big, oval nuclei; this occurrence was not to be seen in an 
avitaminosis D. The slides which were prepared from the root region of the deciduous teeth 
showed a pulp with a somewhat scarce odontoblastic zone, and the cells had pale nuclei and 
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less protoplasm. In some slides, as the author observed, the pulp appeared as if it had been 
invaded by a largely extended, calcified tissue which looked as if it had been surrounded 
by a highly vascularized connective tissue. This calcified tissue in the pulp did not remind 
the observer of the pulp denticles or nodules, but it was similar to a canalized dentine, even 
if it was not uniform in coloration and there were noticeable spots of hyper- and hypo- 
chromatic zones. The relatively large extension of the calcified structure and its similarity 
to dentinal formations advanced the author’s belief that in combined actions between 
avitaminosis D and hypervitaminosis B,, interrelative actions of vitamins are capable of stimu- 
lating regenerative processes of the dentine even in fully developed teeth. Among other 
dental tissues only the cementum revealed alterations in the form of a hypercementosis and 
cementicles in the radicular canal at the height of the apical foramen. 

The buds of the permanent teeth: The adamantoblastic cells showed an irregularity 
in their form and cell limits. The slides showed an homogenous cell structure with unclear 
borderlines. No change was to be noted in the dental papilla. The odontoblastic zone, 
though maintaining its general picture, had a disorganized structure with its cellularly ele- 
ments deprived of their epithelial aspect. There were no calcified spherules to be seen which 
would indicate an intact, unmodified calcium metabolism in an avitaminosis D with strong 
overdose of vitamin B, The predentine was well confined to the dentine as well as to the 
pulp. Its ccloration was uniform even if not very intensive. There were no calcified globulin 
in the pulp or in the predentine. There were no signs of disturbance of the calcium metab- 
olism as it has been described by various authors dealing with experimental rickets. The 
author summarizes his experimental studies with the definite conclusion that in certain specific 
circumstances the vitamin B, acts as a synergist to vitamin D. As a factor of synergism it 
acts in the developmental phase of the tooth; this permits the formulation of the general 
viewpoint that development and nutrition are two factors which are influenced not only by 
the action of single vitamins, but also by the interrelationship of various elements of 
development and nutrition. 


SURGICAL PROSTHESIS 


Die Deckung grosser Gesichts-Kieferdefekte auf epithetischem Wege (The Repair of Big 
Wounds of the Face and the Jaws by Epithesis). Josef Gerke. Deutsche Zahnarztl. 
Ztschr. 18: 634, September, 1948. 


In spite of the great progress made by plastic surgery, it is impossible in certain cases 
to cover extensive defects and resture the patient’s human appearance because of general 
health and local tissue conditions. The material utilized so far gives almost uniformly 
unsatisfactory results. Elastic epitheses made of gelatin produce probably satisfactory 
cosmetic results but are not permanent and lose form and color. Inflexible epitheses are 
made of aluminum, rubber, celluloid, and acrylic substances; all have the common fault that 
they are inelastic and heavy, and that they have to be painted to be of the right color. 

A new material was experimentally used for three patients to cover extensive facial de- 
feets due to roentgen irradiation or war injury. This material gives excellent results. It is 
made up of a mixture of ‘‘palapont’’ or colorless ‘‘paladon’’ with colored ‘‘paladon’’ in the 
proportion of 4 to 1. The translucency of these materials gives the epithesis the natural 
appearance of the skin, especially if the surface is roughened with sandpaper. By changing 
the mixture, a very natural red may be produced to reproduce the red of the lips. The 
appliance is attached to spectacles or a denture prosthesis. It is light in weight, stable in 
form and color, and resistant to mouth secretions. If needed, one may incorporate an artificial 
eye, eyelashes, and eyebrows so that the cosme‘ic result may be very satisfactory. 

E. P. 8. 








Anesthesiology 


CYCLOPROPANE ANESTHETIC, FOR ORAL SURGERY 
WITH NASOENDOTRACHEAL INTUBATION 


Hunter L. Harane, D.D.S., F.1.C.A., New OrueEans, La. 


|‘ HALATION anesthetics such as nitrous oxide, ethylene, and ether have been 
used for oral surgery and tonsillectomies for many years without satisfying 
all demands necessary for oropharyngeal surgery. These demands include: 
(1) sufficient oxygenation of the body tissues, (2) rapid and pleasant induction, 
(3) adequate relaxation and establishment of an airway throughout anesthesia, 
(4) provision for facility of instrumentation by the surgeon, and (5) rapid 
elimination of anesthetic agent and_restoration of reflexes. 

An inhalation anesthetic possessing all these qualities was first made avail- 
able to the anesthetist with the introduction of cyclopropane in 1933. Cyelo- 
propane has a poteney greater than the previous agents, and therefore meets 
the more important demands of relaxation of the muscles and adequate supply 
of oxygen for the body tissues. Only through the anesthetist’s ski!l in handling 
this agent do these two properties permit the solution of a further problem— 
that of maintaining an airway; for without an established airway the anesthetic 
agent is of little value. The anesthetist must decide how he can best establish 
this airway. With this in mind, the following technique for atraumatic naso- 
endotracheal intubation is given. 

This report of endotracheal cyclopropane anesthetic for oropharyngeal sur- 
gery covers a study of two years, and includes over two hundred sixty cases. 
Blind intubation was successful in 86 per cent of the cases, and in the total 
number there occurred no complications. 

Scopolamine and morphine were administered for premedication according 
to age and body weight, and in the ratio of 1:25. Indications for cycloendo- 
tracheal anesthesia are a normal nasopharynx and freedom from growths on the 
vocal cords, Cyclopropane intubation may be used for patients 12 years of age 
and older. Ether is used successfully in younger children where only small 
amounts of the anesthetic agent are required. 

Equipment required includes: (1) McGill tracheal catheter (several differ- 
ent sizes, usually from 28 to 35); (2) connection from catheter to gas machine 
tubes; (3) thin blade laryngoscope (Miller); (4) forceps for direct insertion 
of tube into the trachea; (5) metal protection for the teeth; (6) pillow; 
(7) adhesive tape. . 
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Physiology and Anatomy of the Larynx 


The larynx is a cartilaginous, boxlike structure which contains a valvular 
mechanism, controlling the passage of air into and out of the lungs. The 
epiglottis, a yellow cartilaginous lamina, ovate in shape, lies in front of the 
upper laryngeal aperture and usually projects upward behind the base of the 
tongue. The muscular functions of this valve and its cartilaginous components 
have to be controlled before an established airway can be maintained. 

Both the extrinsic and intrinsic muscles of the larynx are important in this 
study, for within these muscles lies the secret of blind and atraumatic intubation 
(Fig. 1). The extrinsic muscles are attached to the larynx at one end and extend 
from it to points of anchorage above, behind, and below. These muscles, the 
sternohyoideus, sternothyreoideus, stylohyoideus, thyrohyoideus, omohyoideus, 
and mylohyoideus, are connected from the sternum to the mandible by way of 
the hyoid bone, thus giving flexible support to the larynx. 

The intrinsic muscles of the larynx, like the muscles of respiration and other 
muscles of the body, are divided into agonists and antagonists. In the larynx 
they become the adductors and abductors and the tensors and the relaxers. The 
intrinsic muscles, thyroarytenoid, cricoarytenoid, aryepiglotticus, by their action 
on the cartilages within the larynx control the false and true vocal cords. 


Fig. 1.—Looking from above, separation of relaxed vocal cords. 


Internally the larynx is divided by the rima glottidis into an upper and 
lower chamber. The margin of the anterior two-thirds of the rima is formed by 
the edges of the true vocal cords. The anterior and posterior boundaries are 
respectively the epiglottis and the summits of the arytenoid cartilages. At the 
sides the arytenoepiglottic folds pass from the tip of the arytenoids to the sides 
of the epiglottis. Immediately above the rima lie the ventricles, and still higher, 
the false vocal cords. Below the rima the lining of the larynx is continuous with 
that of the trachea, without any sharp line of demarcation between the two. 
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The rima is divided into an anterior or vocal and a posterior or respiratory 
ortion. In easy respiration, when the rima is moderately open, it has the shape 
‘a triangle with the base posteriorly; in full dilation it becomes lozenge-shaped. 
| men the rima measures about 23 mm. in length and from 6 to 8 mm. at its 

videst point. However, dilation which almost doubles that width is possible. 
| women the measurements are about one-third less. The length of the vocal 

-ords is about 15 mm. in men, and 11 mm. in women. The mucosa covering the 
ue cords is thin, which causes them to appear pearly gray or pink. 


The articulations of the cricoarytenoid cartilages have a ligamentous capsule. 
vith synovial membrane. The movement at this joint is a double one: (1) a 
‘otation around the nearly perpendicular axis and (2) a lateral gliding in and 
out, thus a diarthroidial-ginglymoid joint with the arytenoid leaving or ap- 
yroaching its fellow. It should be remembered that under normal conditions, 
when the larynx is at rest, the arytenoid rests on the outer part of the articular 
surface of the ericoid. During anesthesia the relaxation allows the margins of 
the cords to separate farther, thus widening the distance between the rima glot- 
tidis. It must be further remembered that because of the positions of the in- 
trinsie muscles, any physiologic movement is the resultant of complicated in- 
voluntary muscular actions, 


— «A 


—" 


The epiglottis has its insertion in the thyroid cartilage a short distance below 
the superior thyroid notch, and is attached by the thyroepiglottic ligament. Its 
lateral convex borders are enveloped below in the arytenoepiglottie folds of 
mucosa. Anteriorly, its surface is free above, but below the mucosa is reflected 
forward to the tongue, forming the median and lateral glossoepiglottic folds. 
The fatty and connective tissues completely fill the space between the epiglottis 
and the anterior wall of the larynx to the base of the tongue. Below, a median 
elastic fold, the hyoepiglottie ligament, connects it with the posterior surface of 
the hyoid bone. The posterior surface is entirely free, concavo-convex from above 
downward, but concave from side to side. The convexity fits down into the 
entranee of the laryngeal coneavity and is spoken of as the tubercle of the epi- 
glottis. The innervation of the epiglottis and the mucous membrane over the 
back of the larynx is almost entirely sensory, arising from the internal laryngeal 
branch of the superior laryngeal nerve. 


Technique of Intubation 


All necessary equipment is placed on the table in the order of use. Anes- 
thesia is begun with the patient in a comfortable position, a pillow under the 
head. Induction with cyclopropane can be regulated by the anesthetist to pro- 
vide one of the most rapid and pleasant of inhalation anesthesias. After uncon- 
sciousness supervenes, induction is speeded by controlled respiration through 
manual compression of the bag. This hyperventilation with excess of eyclopro- 
pane in the system deepens the level of anesthesia sufficiently for the careful and 
slow nasopharyngeal intubation. The manual hyperventilation has caused all 
respiratory efforts to cease. The vocal cords and muscles of the larynx are 
found to be quiet and relaxed. They may even be touched with a catheter or 
laryngoscope without response to the stimulus. Intubation may now be earried 
out slowly and carefully in a manner which could be called atraumatic. 
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The procedure which follows should-require no more than one or two min- 
utes. When proper relaxation is reached, the pillow is removed from under the 
patient’s head and the chin is extended upward and the head back. This posi- 
tion exercises tension on the relaxed suprahyoid and infrahyoid muscles which 





Fig. 2.—The relaxed musculo-cartilagino-aponeurotic bridge with cartilaginous larynx 
suspended. 





Fig. 3.—Nasoendotracheal established airway. 


form a bridgework from the sternum.to the mandible by way of the hyoid bone. 
This tension on the musculo-eartilagino-aponeurotic bridge raises the cartilagi- 
nous structures of the larynx (Fig. 2). These structures are separated from the 
posterior wall of the larynx, placing the posterior wall of the pharynx in align- 
ment with the vocal cords. The epiglottis, through tension of the glossoepiglottic 
and the hyoepiglottic ligaments, is brought up against the anterior wall of the 
pharynx, and out of the way of intubation. With the epiglottis well forward and 
the larynx relaxed with open vocal cords, the tract is clear for atraumatie intuba- 
tion. The previously selected nasoendotracheal tube is gently inserted into the 
right or left nostril, keeping it close to the floor of the nose and away from the 
turbinates. The tube is gently and slowly passed over the posterior pharynx until 
it reaches the vocal cords. If, through deviation of the septum, the tube is seen 
to be a little to the right or left of center, the whole trachea may be carefully 
moved over into alignment. The tube should enter between the cords without 
causing any trauma. The patient should not have regained reflexes and should 
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ot cough at this point. The anesthetist closes the other nostril and the mouth 
ith the left hand and with the right hand presses the chest and listens for the 
‘ee passage of air from the lungs. The connection from the endotracheal tube 
) the machine is brought back over the forehead and held with a piece of ad- 
esive tape. The patient is given 100 per cent oxygen, and artificial respiration 
: begun. After the patient is well oxygenated, a small amount of cyclopropane 
, added to the contents of the bag, while slow and careful restoration to normal 
reathing is attained. Care is taken not to allow the patient to cough on the 
‘ube at this point. The secret of this atraumatie blind intubation is through 
laxation of the pharynx and the vocal cords, with the epiglottis displaced 
anteriorly. In the event that the tube cannot be passed atraumatically upon the 
vst attempt, the thin-blade laryngoscope should be inserted, with a guard placed 
iver the teeth; the epiglottis is raised and the tube placed, under direct vision, 
in a relaxed trachea. The surgeon may then proceed with an established airway 
and a relaxed patient (Fig. 3). 


Physiologic Actions of Cyclopropane 


. Respiration is depressed in deep anesthesia. 

. Cortex is depressed. 

Cough center is depressed in early anesthesia. 

The vomiting center is depressed. 

. Salivary glands are stimulated in induction. 

. Lacrimation is frequent in light anesthesia. 

. Heart rate is decreased, output increased, arrhythmia common. 
. Stomach secretions are increased. 

. Activity of intestines is decreased. 
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Physical Properties 


— 


Colorless gas. 

. Nonirritating. 

. Sweet odor and taste. 

. Rapid diffusion. 

. High inflammability with low percentages (2.5-63.1 per cent). 
Range of Usefulness in Endotracheal Cyclopropane Anesthesia 

. Aspiration of blood and foreign material is prevented. 

Free movement of head with safety is allowed. 

. Induction is rapid and pleasant. 

. Anesthesia is obtained with 20-25 per cent of agent. 

. A permanent and free airway is maintained for the entire oneration. 

. The anesthetist and equipment are well out of the operative field. 

. The anesthetist has no fear that a new or inexperienced operator will 

embarrass the airway. 
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Summary 


Cyclopropane fulfills all the requirements of an anesthetie agent for oro- 
pharyngeal surgery. It has a potency sufficient to carry anesthesia to a plane 
deep enough for relaxation of intrinsic and extrinsic muscles of the larynx with 
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depression of reflexes. There is no anoxia or hypoxia because of an increase of 
55 per cent oxygen above other gas anesthetics. 

The previously mentioned properties of the anesthetic agent, combined wit! 
the skill of the anesthetist, permit establishment of a controlled airway through- 
out the operation. The danger of aspirating foreign bodies is considerably 
lessened, and the anesthetist ’s equipment is out of the surgeon's field of operation. 

It has been shown through careful study and preparation of the structures 
involving the pharynx and larynx that a blind intubation may be successfully 
accomplished without trauma, The procedure fot endotracheal intubation takes 
less than two minutes and not more than five. A rapid and pleasant induction 
is ensured. An established airway is maintained through adequate relaxation 
of the muscles. 
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Oral Roentgenology 


SIGNIFICANCE OF A PROPER POINT OF INCIDENCE IN 
INTRAORAL ROENTGENOGRAPHY 


MatrHew Loztrr, B.S., D.D.S.,* New York, N. Y. 


HE location of the tip of the modern-type x-ray cone in relation to the 

patient’s face, or the exact place-where the primary ray is being projected 
during the act of exposure, may be spoken of as the ‘‘ point of incidence.”’ 

While planning a periapical exposure, the frequently encountered and highly 
important factor of superimposition of the area to be examined by the denser 
and sometimes confusingly interfering neighboring structures should always be 
evaluated. For this particular reason, along with several others, the proper 
location of the point of incidence, which it should be understood controls to a 
considerable degree the incidence df superimposition, must be chosen with care- 
ful deliberation. 

The frequency of the incidence of superimposition encountered in intraoral 
roentgenography prompted me to undertake a detailed study of this subject, 
the findings of which can be reported conclusively as follows. 

The point of incidence, as applied to periapical roentgenography of all 
normally erupted teeth, with the singular exception of all the maxillary molars 
and the mandibular first premolars, is best to be located not, as is being prac- 
tically universally somewhat ambiguously prescribed and therefore practiced at 
the present time, ‘‘above the periapical regions’’ of the upper teeth, not ‘‘below 
the periapical regions’’ of the lower teeth, not ‘‘at the point of the chin’’ when 
examining the lower incisors, not ‘‘at the side of the chin’’ when examining the 
lower canines, not ‘‘at the tip of the nose’’ when examining the upper incisors, 
not ‘‘at the side of the nose’’ when examining the upper canines, but exactly at 
and very slightly above the neck of the tooth to be examined in the upper jaw 
and exactly at and very slightly below the neck of the tooth to be examined in 
the lower jaw. 

It ean be definitely and most readily ascertained that only with this outlined 
method of approach will the extremely dense tissues of the chin, the usually 
compaet cortical bone of the lower border of the body of the mandible, and the 
frequently roentgenographically confusing soft and hard structures of the nose 
be either entirely or at least to a considerable extent shifted away from the apical 
and periapical tissues of the teeth under examination, and without in any way 
affecting their sharp and accurate portrayal. 
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1 *Former Instructor in Oral Surgery, New .York Post-Graduate Medical College Hospital ; 
Former Attending Oral Surgeon; Bellevue Hospital. 
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It may also be parenthetically stated here that with the employment of this 


method of approach, the alignment for proper transverse angulation, so essential 


in obtaining satisfactory diagnostic roentgenograms, will be immeasurably as- 


sisted. (Figs. 1, 2, and 3.) 




















Fig. 1.—To obtain better roentgenographic definition, to facilitate alignment for transverse 
angulation, and to overcome sunerimposition, the point of incidence should best be located at 
and only slightly below the neck of any tooth to be examined in the lower jaw, with the ex- 
ception of the first premolars. 





























Fig. 2.—In examination of the lower incisors, whenever the conventional point of inci- 
dence is being employed (the tip of the cone positioned at the point of the chin), superim- 
position of the heavy mental tissues over the apical and periapical portions of the teeth will 
frequently be experienced. 

Fig. 3.—To overcome the superimposition of the dense mental tissues over the roots and 
periapical tissues of the lower incisors, to obtain better roentgenographic definition of the. re- 
gion, as well as to facilitate alignment, the point of incidence should be located only slightly 
below the necks of the teeth to be examined. 
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Point of Incidence for the Maxillary Molars 


In upper molars, especially the first and second, the frequent close proximity 
f the massive and practically impenetrable malar bone and process (and occa- 
ionally the sometimes compact floor of the maxillary sinus) to the apical and 
eriapieal structures of these teeth will result not infrequently in a complete 
uperimposition which has been and possibly still is to many a practitioner the 
enfant terrible in intraoral roentgenography. 

After giving a considerable amount of thought and study to this signifi- 
antly important matter, I have found, to my satisfaction, that when the tip of 
he x-ray cone is aligned with the lower border of the film packet—the latter 
heing positioned, as it should be in all normally erupted upper molars, not more 
nor less) than one-quarter inch below and parallel to the occlusal surfaces of 
ihe teeth—and is located at the exact center of the crown of the molar which is 
being examined, all the malar tissues can in the majority of cases (about 80 per 
cent) be either shifted away or entirely displaced. It may also be pertinent to 
siate here that in spite of this apparently extremely low location of the tip of 
the x-ray cone—averaging more than 2 em. as compared with the conventional 
point of incidence in upper molars—in relation to the apical and periapical 
struetures of the molar to be examined, all of the essential tissues will invariably 
be displayed on the resulting roentgenogram adequately and in their entirety 
Fig. 4). When on a comparatively rare occasion a portion of the malar process 
is still found to be partly overshadowing the area to be examined, the technique 
which follows will be found quite helpful and is being therefore recommended 
herewith. 





Mm“ 


Fig. 4.—In an effort to do away with superimposition of the malar tissues when examining 
the upper molars, the point of incidence should at all times be located on a level with the lower 
. rder tay. a packet, the latter being positioned one-quarter inch below the occlusal sur- 
aces of the teeth. 


Make two additional exposures of the molar to be examined, aligning the 
tip of the x-ray cone as before on a Jevel with the lower border of the film packet. 
iowever, the tip of the cone on one of these exposures is to be located at the 
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mesial aspect of the film packet, while on the other exposure it is to be located 
at its distal aspect. It should be remembered that with both of these additional 
exposures the center of the film packet is to be positioned, as always, at the tooth 
to be examined. The transverse angulation (angulation controlling the width of 
the area to be examined) is to be identical on both of the two additional exposures 
with the one employed on the first unsuccessful exposure. The verticohorizontal 
angulation (angulation controlling the length of the area to be examined) is to 
be reduced on both of the two additional exposures to +15°. When both of 
these films are processed, it will be found that in the majority of cases one of 
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Fig. 5.—A and B, Whenever the malar tissues are seen projected over the apical or peri- 
apical regions of the molar under examination even with the technique as described and illus- 
trated in Fig. 4, employment of two additional exposures, with the point of incidence on one 
located at the mesial aspect of the film packet and with the point of incidence on the other 
located at its distal aspect, may overcome the superimposition. The transverse angulation in 
both of the additional exposures is to be identical with the first unsuccessful exposure. The 
verticohorizontal angulation is best reduced to + 15°. The point of the cone is aligned with 
the lower border of the film packet and the center of the film is on a line with the crown 
of the tooth to be examined, as on the first exposure. 
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the roentgenograms will be entirely free from superimposition, as well as 
itherwise satisfactory. (Fig. 5.) 

While on the subject of superimposition of the malar bone and process, 
it may not be entirely out of place to enumerate here some of the many recom- 
nendations as to how to do away with this undesirable occurrence, as sug- 
vested from time to time in clinics and current literature. I may also add 
hat, at least as far as my personal experience is concerned, none of them has 
sroved to be entirely satisfactory and has resulted in gross distortion of the 
ooth to be examined whenever superimposition was successfully eliminated. 




















Fig. 6.—To obtain a clearer definition of the apical region of the lower first premolar, 
the point of incidence should best be located somewhat mesial to the neck of the tooth (@) in- 
stead of at the neck of the tooth (b), as is being suggested with all the other lower teeth. 
However, there should be no change in the prescribed transverse angulation: the x-ray cone 
a line (x) should be aligned with the directional plane of the occlusal surface of the 
tooth (¢c). 


Among these recommendations the following are considered important : 


a. Positioning the film packet vertically, without attempting to adopt it to 
the oral tissues. In order to maintain the vertical alignment of the packet, a 
cotton roll of suitable thickness is attached to the inner surface of the lower 
border of the film packet. 

b. Employing superspeed emulsion film and doubling or tripling the ex- 
posure time. 
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e. Increasing the target-film distance. 

d. Employing a high verticohorizontal angulation and directing the central 
ray posteriorly to the malar bone and in a forward direction. 

e. Closing and opening the mouth during the act of exposure. 

f. Employing a bite block with an extra long biting surface to support the 
film packet. 


Point of Incidence for the Lower First Premolars 


It has been my experience, possibly in common with others, that when the 
point of incidence in examining the lower first premolars is established just 
below the neck of the tooth—as it should in all other lower normally erupted 
teeth—extensive blurring around the apical portion of the tooth, which is partly 
due to the characteristic architecture of the mandible in this particular region 
and partly to the unavoidably considerable distortion of the film plane, may be 
frequently observed on the processed roentgenogram. 

To overcome this highly undesirable occurrence, the point of incidence here 
should best be established mesially to the neck of the tooth, at a distance of 
about 0.5 em. However, the prescribed transverse angulation should not be in 
any way altered. (Fig. 6.) 


Point of Incidence for the Upper Central and Lateral Incisors 


When examining the upper central and lateral incisors, in order to be able 
to locate the tip of the x-ray cone just above the necks of the teeth, it must be 
positioned considerably below the tip of the patient’s nose. In addition, every 
effort should be made to bring the point of the cone in contact with the lip, since 
only with this method of approach can most of the osseous and soft structures 
of the nose, which frequently tend to create, through superimposition, confusing 
shadows over the nasopalatine foramen and the apices of the incisors, be ade- 
quately displaced. 

It is because of this that when we are confronted in the examination of the 
upper incisors with a patient with a larger than average nose, it becomes at once 
necessary either to shift the flexible portion of the nose a bit to one side, or to 
compress it slightly upon itself. The apprehensive patient should, of course, be 
quickly reassured as to the slight discomfort he may perhaps be momentarily 
experiencing. (Figs. 7, 8, and 9.) 

For purposes of sanitation, it sometimes may be found desirable, particularly 
in the examination of maxillary incisors and canines, to wipe off, in the patient’s 
presence, of course, the tip of the x-ray cone with some pleasantly smelling anti- 
septic solution, before positioning it in contact with the patient’s face. 

In addition to doing away, in the majority of cases, with superimposition 
of the apical and periapical incisor regions, it may also be noted that with the 
technique described here the additional number of exposures so often required 
in diagnosis of some suspected pathosis can as a rule be obviated. 

The size and bulk of the patient’s nose, frequently a factor in calculating 
the exposure time, need not be taken into consideration when the point of in- 
cidenee, as described here, is being employed. 
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Finally, it should be borne in mind that whenever the x-ray apparatus used 
s not of the shockproof type, its high tension-wires being exposed and connected 
utside of the x-ray tube, close approximation of the x-ray cone to the patient’s 
ace may at times be dangerous and should be resorted to with caution. 

















Fig. 7.—In examination of upper incisors, whenever the conventional point of incidence 
is being employed (point of x-ray cone located against tip of nose), superimposition of the 
nasal tissues over the apices of the teeth may be experienced. 


























Fig. 8. Fig. 9. 


Figs. 8 and 9.—To obtain better roentgenographic definition, to facilitate alignment, and 
to do away with superimposition, the point of incidence should best be established at the neck 
f the crown of the tooth or teeth to be examined and as close to the patient’s lip as possible. 
To obtain this, it frequently becomes necessary either to shift the tip of the patient’s nose a 
bit to the side or to compress it slightly upon itself. 
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Point of Incidence in Edentulous Regions 


When examining an edentulous region in the upper or lower jaw, with the 
exception of the upper molar region, the point of incidence should preferably 
be located at the center of the film packet, both superoinferiorly and mesiodistally. 

When examining a maxillary molar region, the point of incidence, to avoid 
superimposition by the malar tissues, should be located, as has already been 
suggested in edentulous molar regions, on the exact level with the lower border 
of the film packet, the latter extending about one-quarter inch below the soft 
tissues of the alveolar ridge. The verticohorizontal angulation here should at 
all times be set at +25°, regardless of the depth of the patient’s palatal vault. 
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Oral Pathology 


THE ROLE OF INFLAMMATION IN PERIODONTAL DISEASE 


JosepH L. Bernier, D.D.S., M.S.,* Wasutineton, D. C. 


FTER many years of careful clinical observation and well-controlled labora- 
tory research, the etiology and pathogenesis of periodontitis still remains 
obseure. Bacteriologists, clinicians, and pathologists all have emphasized what 
they consider significant observations. However, agreement among such workers 
is notably lacking. To the bacteriologist the role of infection may appear im- 
portant although, as emphasized by Rosebury,' little of a definite nature is known 
concerning the role of this process in the pathogenesis of periodontitis, The 
clinician with some decisiveness maintains that much consideration must be given 
to local and systemie factors even though it is well known that such conditions, 
though present, may not be important in many individual cases of periodontitis. 
The pathologist has provided much factual information concerning the nature 
of the processes in periodontal disease although in many instances he, too, has 
erred in interpreting histologic findings in relation to pathogenesis. 

Before one can enter into a detailed discussion it is essential that the scope 
of the term ‘‘periodontal disease’’ be defined. On the basis of morphologic find- 
ings it is not reasonable to group specific infections, whether local or general, or 
tumors, in this definition. One must also exclude those quasi-neoplastie condi- 
tions, such as gingivitis gravidarum, dilantin gingivitis, and pyogenic granuloma, 
which do not histologically resemble the changes seen in periodontitis. Because 
of a common morphologic background, however, it is likely that Vincent's infec- 
tion, gingivitis, and periodontitis should be considered similar processes and, of 
course, included in this definition. Since inflammation is the basie reaction in 
periodontitis it is proper to consider it in some detail. 


Inflammation 


In order to understand the pathologie processes in any special field a thor- 
ough knowledge of inflammation is essential. It is a continuous process which 
consists of three stages: vascular, exudative, resolution and repair. These stages 
are not sharply demareated but overlap. The initia] and transient vascular 
reaction is hyperemia when the blood vessels dilate and the lining endothelial 
eells are slightly swollen. The increase in amount of blood from the vascular 
dilatation produces increased local heat and color. Shortly the rate of flow 
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decreases and leucocytes move from the center to the periphery of the blood 
stream and adhere to the vessel walls, a phenomenon known as ‘‘margination.’ 
(Fig. 1, A.) The stage of exudation, in which there is increased permeability 
of the capillaries, is manifested by escape of several or all of the blood constitu- 


ents, depending upon the type and severity of the injuring agent. (Fig. 1, B.) 
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The capillaries are distended and the heavier 
B, In this section the leucocytes are shown 


Fig. 1.—A, “Margination”’ of leucocytes. 
At the lower left corner a capillary still 


Sremsdinuly ater’ suserging trom the bined veoetie. 
shows ‘‘margination.’’ 

Macrophages (large mononuclear cells) may be present in the exudate after two 
or three days. Fibrin appears in amounts which vary with the character of the 
etiologic agent. The little thickenings which occur at the intersections of fibrils, 
ealled nodal points, are useful in differentiating fibrin from the fibrils of connec- 
tive tissue. (Fig. 2, A.) As inflammation subsides, more large mononuclear 
cells and fibroblasts appear and active exudation and repair proceed concomi- 
tantly (Fig. 2, B). The type cell of acute inflammation is the neutrophilic poly- 
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iorphonuclear leucocyte. When these are present in large concentrations and 
re undergoing necrosis, the result is pus. The pus cell is simply a polymorpho- 
uclear leucocyte taking part in this process. There are several specific acute 
nflammations in which the type cell is a mononuclear cell instead of the poly- 
iorphonuclear leucocyte, The best example is typhoid fever. 





; Fig. 2.—A, Fibrin which has been activated from the fibrinogen in the escaped plasma. 
Where these fibrin shreds intersect, small “nodal points” are produced. 8B, Granulation tissue. 
Note the proliferating strands of endothelium, some of which now contain red blood cells. 


Chronie inflammation is characterized by: the production of fibrous tissue 
through the proliferation of spindle-shaped fibroblasts; the budding of new 
capillaries, which results in the formation of vascular granulation tissue; and 
the presence of an abundance of lymphocytes and plasma cells, a variable number 
of eosinophiles (mononuclear and polynuclear) and a few polymorphonuclear 
leucocytes. Giant cells may also be included, particularly if foreign bodies are 
present. The type cells in chronic inflammations are mononuclear cells, lym- 
phoeytes, plasma cells, and large mononuclear cells (histiocyte, macrophage, 
epithelioid cell, and endothelioid cell are all synonyms). 
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The primarily exudative reactions are typical of inflammation caused by 
pyogenic organisms or by physical agents. Decidedly different is the productive, 
granulomatous type of inflammation characterized by the presence of epithelioid 
cells, giant cells of the Langhans type, and necrosis. The typical unit of gran- 
ulomatous inflammation is the tubercle, a generic term not necessarily referring 
to tuberculosis, for in addition to this infection tubercles are present in syphilis, 
typhoid fever, lymphopathia venereum, tularemia, and some of the fungus infec- 
tions. Granulomatous infection must not be confused with granulation tissue. 
The former is the result of a specific infection; the latter is part of the phenome- 
non of repair. Only exudative inflammation involves the periodontal membrane. 


Changes in the Epithelium.—Certain basic reactions occur in epithelium 
under the stimulus of inflammation. These changes are seen not only in peri- 
odontitis but also in other disease entities. The more important are hyper- 
keratosis, parakeratosis, acanthosis, and spongiosis (Fig. 3, A and B). In both 
hyperkeratosis and parakeratosis there is an abnormal thickening of the stratum 
corneum as a result of hyperplasia of the malpighian and granular-cell layers. 
In the former change the thickened stratum corneum is devoid of cellular detail, 
while in the latter remnants of nuclear composition remain, In addition, hyper- 
plasia or acanthosis is commonly seen. This is usually the first reaction of the 
epithelium to inflammation and is as a rule accompanied by intracellular edema 
or spongiosis. These changes should be considered as normal sequelae of the 
inflammatory process and are usually present to some degree in periodontitis. 


Specific Changes in Periodontitis—There is much overlapping, both his- 
tologically and clinically, between Vincent’s infection, gingivitis, and periodon- 
titis, so that complete separation of these entities is often academic, particularly 
from the pathologist’s point of view. Gingivitis is manifest histologically either 
as a subacute or chronic process and is often confined to a localized area. The 
inflammatory exudate usually contains numerous small lymphocytes with only 
oceasional plasma cells. The distribution of this exudate varies but does not 
extend deep into the corium. Ulceration of the surface epithelium does not often 
occur except in the crevicular zone, and even then it is minimal. Disruption of 
the collagen bundles of fibrous connective tissue and edema of the surface epi- 
thelium are prominent findings. There may be some degeneration of the elastic 
tissue in the papillary layer of the corium, particularly in chronic cases. In 
Vineent’s infection the changes are more acute both clinically and morphologi- 
cally. The entire process is more rapid and intense and, like gingivitis, it may 
be confined to localized areas. Histologically, the cellular picture is somewhat 
different and often difficult to evaluate because of the early appearance of sec- 
ondary infection. The surface epithelium exhibits ulceration following which 
necrosis occurs. This change is unlike that seen in the pyogenic granuloma 
inasmuch as the proliferative response of the fibroblasts and endothelial elements 
is much less prominent. The entire reaction extends deeper into the corium and 
may, in more advanced areas, involve the bone. The principal cells are the 
small lymphocyte and monocyte; however, great numbers of polymorphonuclear 
leucocytes appear with the secondary infection so that a heterogeneous picture 
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Fig. 3.—A, The thickened stratum corneum (A) with persistent nuciear elements is char- 
acteristic of parakeratosis. Such a thickening with remaining nuclear elements is spoken of 
as hyperkeratosis. B, Hyperplasia or acanthosis is shown in this section at A. Note how the 
rete pegs have fused together. Intracellular edema or spongiosis is seen at B. 
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results. (Fig. 4, A.) The ‘‘pseudomembrane’’ often seen in the interdental 
spaces is represented by this reaction of ulceration followed by necrosis and 


secondary infection. 





Fig. 4.—A, The subacute inflammation seen in Vincent's infection. Granular leucocytes, 
lymphocytes, and histiocytes are all present. B, Marginal periodontitis. The exudative in- 
fiammation is confined to the areas outlined. This reaction has resulted in the formation of 
“pockets” and the destruction of alveolar bone. 














Ww 


in 
0, 
in 


ROLE OF INFLAMMATION IN PERIODONTAL DISEASE 589 
Periodontitis, in contrast, involves the deeper structures, particularly the 
evicular epithelium, with the formation of pockets (Fig. 4, B). As it advances 
e alveolar bone shows first an osteitis followed by focal osteomyelitis. It is 
ceause of this latter reaction that the disease is usually characterized as sup- 
irative. Periodontitis is, in all respects, an inflammatory reaction, even to the 
called periodontosis in which the degenerative phases of inflammation over- 
shadow the other changes. Indeed, in certain instances the inflammation may 
ippear to be totally absent. It is not likely, therefore, that this form of peri- 
lontitis should be considered idiopathic. It is important to state that this 
latter reaction—so-called periodontosis—oceurs only occasionally and perhaps 
represents no more than 2 to 3 per cent of all cases seen. 

Recession of the gingivae may occur as a normal physiologic process with 
age and, on occasion, in young individuals, when it is often referred to as pre- 
senile atrophy. In this change the process of inflammation plays a definite role, 
being the exciting mechanism which is responsible for the clinical change, That 
the inflammation may be minimal is understandable when one considers the 
slow, transitory nature of the change. 

Hypertrophy of the gingival mucosa in response to an inflammatory stimulus 
is frequently encountered. In such cases the over-all increase in the size of the 
tissue is the result of edematous and hypertrophic changes in both the epithelium 
and the underlying connective tissue. 


Lr 


Specific Gingival Diseases 


Even though many gingival manifestations occur which are secondarily 
associated with inflammation, it is necessary to exclude them from discussions 
on periodontal diseases because of their specifie nature. Examples of these are 
dilantin gingivitis and hormonal gingivitis (gingivitis gravidarum). In the 
former, severe hyperplasia of the gingival mucosa may result from the continued 
use of sodium diphenyl hydantoinate (Dilantin Sodium), an active anticonvul- 
sant used in the control of epilepsy. Some authors have indicated that the con- 
dition resembles scurvy in that the content of ascorbie acid in the blood is de- 
creased. It has been pointed out, however, that the supplementary use of ascorbic 
acid neither prevents nor cures the gingival hyperplasia. Other disturbances, 
such as dizziness, rash, and fever, are also attributed to the drug, but it is the 
reaction of the oral mucosa that is of interest to the dentist. The gingivae show 
a marked overgrowth which often completely covers the crowns of the teeth. 
The reaction usually involves all of the gingivae both in the maxilla and the 
mandible. The clinical features of inflammation are not prominent, and hemor- 
rhage seldom occurs. 

The covering epithelium is hyperplastic with elongated rete, increase in the 
width of the malpighian layer, and sometimes with slight parakeratosis. The 
fibrous tissue in both the papillary and reticular layers of the corium increases 
in quantity and the blood vessels become somewhat dilated and irregular (Fig. 
5, A). In the stroma the bundles of collagen fibers are pushed apart by a chronic 
inflammatory exudate containing many small lymphocytes and plasma cells 
which tend to be distributed perivascularly. It is quite likely that the inflam- 
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matory reaction is secondary, for which reason this disease must not be con- 
sidered a true form of gingivitis. 

The gingival changes which occur in about 2 per cent of all pregnancies 
inelude simple epithelial hyperplasia, epuloid tumors, and generalized gingivitis. 
Believed to be on a hormonal (chorionic gonadotropic) basis, they usually occur 
in the second and third months of pregnancy, continuing until the end of ges- 
tation; at that time the lesions may disappear spontaneously. The resemblance 
of gingivitis gravidarum to aeute Vincent’s infection is often remarkable, and 
in these eases smears may be of value in differentiation. The gingivae are in- 
flamed, swollen, and bleed easily; often they assume a deep purple color and 





Fig, 5.—A, Pregnancy tumor. This was a solitary nodule on the gingivae. At A dilated 
vascular channels are seen while at B a large irregular blood space may be noted. A change 
such as that seen at B suggests a congenital defect. B, Dilentin gingivitis. There is some 
dysplasia of the surface epithelium. However, the focal chronic inflammatory exudate in the 
corium is not believed to be an integral part of the tissue reaction to Dilantin Sodium. 
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re extremely painful. Usually this reaction, referred to as ‘‘pregnaney gin- 
ivitis,’’ is generalized throughout the gingivae, although on occasion isolated 
tumors’’ may form. Histologically the outer surface of the swollen gingivae 
ay show ulceration with the formation of a fibrinous membrane. The intact 
epithelium is hyperplastic and somewhat edematous. The subgingival tissue 

mtains many blood vessels, often of a neoplastic nature, which are dilated and 

metimes filled with blood. Proliferation of the endothelium is a prominent 
finding, and as the lesion ages the vascular channels tend to assume adult char- 
acteristies (Fig. 5, B). There is often a superimposed inflammatory reaction in 
which small lymphocytes and granular leucocytes appear. It is obvious in view 
of the specific changes described in these reactions that they must be excluded 
from the usual forms of periodontitis. 


Summary 


In view of the character and the nonspecificity of the inflammation seen in 
periodontal disease, it is not likely that the changes which occur can be con- 
sidered other than nonspecific. To the pathologist the changes represent an 
exudative inflammation occurring in a specialized area. In reality, therefore, 
periodontal disease can be diagnosed histologically only by the degree of destrue- 
tion and not by the character of the process. 

The influence of general body function on this process is of unquestioned 
importance, for which reason the dentist must consider the role of systemic 
disease, not in relation to the clinical manifestation of periodontitis, but to the 
underlying inflammatory process. In addition he must recognize the influence 
of loeal factors, such as malocclusion and improper contacts on the inflammatory 
process and thus secondarily in the production of clinical periodontal disease. 

The clinician must be familiar with the basic changes in periodontitis, and 
to accomplish this a thorough knowledge of inflammation is essential. Such an 
understanding of this fundamental process will result in greater ability to 
interpret the clinical picture. 
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THE NECROTIC PROCESS IN PERIODONTAL DISEASE 
Cuas. H. M. Winutams, D.D.S., B.Sc. (DENT.), Toronto, CANADA 


feeviagenmnea in 1746 in a discussion of periodontal disease stated: ‘‘Not 
only gums which are soft, livid, elongated and swollen are subject to it, but 
those which escape these weaknesses are not free from this affection.’’ This 
appears to be one of the earliest reports of the observation that periodontal 
disease may exist without a clinically obvious inflammatory reaction. In 1822 
Hayden? expressed the opinion that there were two types of periodontal disease, 
one caused by calculus and usually curable, and another caused by systemic 
conditions such as constipation, sedentary habits, bad diet, and corpulence; 
the latter type was hopeless. But, according to Black,’ the views of Koecker* 
and Riggs® that caleulus was the main if not the only cause of periodontal 
disease were dominant on this continent until shortly after the death of Riggs 
in 1885, 

Since Black* in 1886 described a peculiarly destructive lesion of the per- 
iodontal tissues which he termed phagadenie pericementitis, there has been in- 
creased interest in the process by which destruction of the periodontal tissues 
occurred. At the time Black expressed the opinion that the etiological agent 
was unknown but that it was likely a microorganism and probably a fungus. 

Many writers’ *° have attributed destruction of the periodontal tissues 
mainly to bacterial action, while others'® ™ '* have considered the role of micro- 
organisms as definitely secondary or relatively unimportant etiological factors. 
Bunting™ in 1936 stated that in health the mucous membrane presents an 
efficient and continuous barrier against bacteria. When, through abnormal 
systemic or local causes, conditions become favorable to the establishment of 
infection in the gingivae, he reported that two groups of clinical manifestations 
were usually found to be associated with two recognizably different groups of 
bacterial forms. One group of bacteria usually caused a marked inflammatory 
defensive reaction and were controlled by it. In the second group he found a 
nonpurulent, nonhemolytie type of bacteria with Streptococcus viridans most 
common. Associated with this second group of bacteria he observed lack of 
active tissue reaction and a progressive degeneration against which the tissues 
had little power of self-protection. He reported that these latter infections 
tended to infiltrate deeply into the tissues which they attacked. Bunting’s 
observations, founded on the relation of evidence in bacterial smears to clinical 

From the Department of Periodontology, Faculty of Dentistry, University of Toronto. 


Read before the Fifth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 20, 1948. 
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anifestations of periodontal disease, is an interesting phase of development 
toward the hypothesis suggested by Box in 1944'* and developed in further 
reports in 1945,* 1947,* and 1948.17 

While observing the relation of certain actinomyces-like organisms to the 
‘velopment of subgingival caleulus,’* necrotic areas were noted in the epi- 
elium immediately adjacent to similar organisms which were outside of the 
leulus. A common positional relationship of the large funguslike organisms 
tv the neerotie areas suggested that some agent, possibly an enzyme, elaborated 


by the organisms caused the necrosis. 


Nature of the Lesion 


The lesions of necrotic periodontitis" are characterized by areas exhibiting 
death of cells and disorganization of intercellular material. They may in- 
clude all of the component tissues of the periodontium. The area of involve- 
ment is greatest in the epithelium on the suleus or pocket wall, and it often 
tapers in a funnel-like pattern as it extends into the corium of the gingiva 
and through the periodontal membrane to the alveolus. The shape of the 
lesions certainly suggests the influence of an extrinsic agent. The cells 
affeeted undergo a transitional influence with disorganization of nuclei and 
loss of typical staining properties. Collagenous fibers lose their morphologic 
characteristics. 

When a necrotic tract lies close fo the cementum or alveolus, it will be 
observed that the cementoblasts or osteoblasts of the area are missing or exhibit 
degenerative changes. Disorganization and destruction of the cementum cuticle 
are also observed. All of the tissues affected by the necrotizing process, including 
the alveolar bone but excluding the cuticle, tend to be converted into a relatively 
homogeneous coagulum-like mass that stains pink with eosin. In later stages 
of the process vacuolation within the necrotie mass leads to dissolution. Areas 
of healing are seen which suggest that the process is one of attack and remission. 

A striking feature of the necrosis in these cases is the absence of an ac- 
companying agranulocytie infiltration of the surrounding tissues. Since in- 
flammatory reaction is a natural defensive process, lack of reaction is considered 
favorable to rapid extension of disease. 

Areas of necrosis in the periodontal tissues have been reported by Becks 
et al..° and by Wainwright and Nelson” in animals experimentally placed on 
diets deficient in filtrate fraction of vitamin B or in pantothenic acid. The 
necrotic areas appear to be homogeneous masses very similar to those described 
by Box. The necrosis in these cases was greatest on the gingival surface and 
it diminished in proportion to increased depth, which suggests that the actual 
necrotizing agent was produced superficially. There was a striking lack of 
cellular infiltration about the necrotic areas. Control animals had normal 
periodontal tissues. 

Ray and Orban” very recently described deep necrotic foci in the gingiva 
of 69 per cent of one hundred ten gingival biopsies from patients in apparent 
health or with known diseases. They reported that the necrotic areas are al- 
Ways associated with gingivitis and that ‘‘the necrotic tissue is always sur- 
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rounded by inflammatory infiltration of plasma cells and lymphocytes rep- 
resenting a chronic inflammatory condition.’’ They reported that all of the 
cells and fibers affected by the necrotic process are reduced to debris composed 
of granules of irregular size and which stain poorly or polychromatically with 
hematoxylin-eosin. 

The necrotic foci appear to be the result of diffusion from the gingival 
surface of a necrotizing agent which they suggest may be necrosin. 

There are a number of obvious differences in the morphologic characteristics 
of the lesions described by Box,'’ Becks et al.?® and Wainwright and Nelson?’ 
and those described by Ray and Orban”! which suggest that either the process 
of necrosis occurs under different influences in each case or that they are dif- 
ferent manifestations of the effects of the same agent. 


The Role of the Lymphatics 


The presence of lymphatics in the periodontal tissues has been described 
by Noyes,” 2% 24 Noyes, Schour, and Noyes,” and lately by Box.** The function 
of the lymphatic channels** is to convey substances from the extracapillary areas 
via the lymph nodes and main lymphatic trunks back to the blood stream. 

It seems reasonable to expect, therefore, that a substance elaborated in the 
pocket or in the pocket wall would be conveyed by the lymphatics through the 
periodontal tissues toward the lymph nodes. The meandering channel-like 
pattern of some of the necrotic tracts in necrotic periodontitis suggests that 
the extension of the necrotizing agent is frequently along the path of the 
lymphaties. The close relation of these tracts to the course of blood vessels and 
the finding of occasional endothelial cells also support this opinion. Extension 
of the necrotizing process is, however, sometimes in a broader and more ir- 
regular pattern such as would result from diffusion. 


The Role of Microorganisms 


There are frequently present in gingival sulci and in periodontal pockets 
large composite organisms which have been named by von Beust?* ** *° Lepto- 
thrix falciformis. 

This organism apparently grows from a segmented stem, which may be 
branched. At one end of the stem there is a fructifying head which resembles 
a mass of pointed bacilli adhering by their ends to the central stem. Von Beust 
believes these are the fusiform bacilli of the mouth. Dean*® used an apt 
deseriptive phrase when she spoke of ‘‘cocklebur formations of bacillary forms.”’ 
The pathogenicity of Leptothrix falciformis has not been determined, but the 
statement of Belding and Belding* that ‘‘. . . every infection in or about the 
mouth, with the exception of caries and an occasional case of focal infection, 
is caused by the activity of the fusospirochaetal organisms, the fusiform bacilli 
and streptococci, both generally innocuous, and the pathogenic spirochetes’’ 


seems to be apropos. 


Discussion 


The previously described observations of the effects of a necrotizing process 
in the periodontal tissues suggest a working hypothesis as follows. 
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When some predisposing agent, systemic and/or local, has established con- 
ditions favorable to inflammation and/or infection in the gingivae, a necrotizing 
ubstanee, probably an enzyme, is elaborated in the gingival suleus or perio- 
dontal pocket or in the pocket wall (necrosin). This necrotizing agent may 
extend either by diffusion, in the epithelium and immediately adjoining tissues, 
or be conveyed by the lymphatic channels to distant parts of the periodontium. 
‘he areas of necrosis and dissolution of periodontal tissues favor the establish- 
ent of the ‘‘vertieal’’ type of lesions commonly associated with periodontitis 
complex or periodontosis. The striking lack of the agranulocytie phase of 
inflammatory reaction about the necrotic areas shown by Box, Becks et al., and 
Wainwright and Nelson suggests that either an abnormal systemic condition 
causes good inflammatory reaction to be impossible or some factor elaborated 
in the pocket or in the pocket wall has ability to prevent or quell inflammation. 
The areas of necrosis reported by Ray and Orban which were accompanied by, 
or were the result of, inflammatory reaction may be. part of the process in the 
destruction of tissues in periodontitis simplex. 


Summary 

Areas and tracts of necrosis affecting all of the tissues of the periodontium 
have been observed, They exhibit evidence of being established by an extrinsic 
agent. The pathogenicity of Leptothrix falciformis has not been determined, 
but the common positional relationship of the colonies of this microorganism 
to the aforementioned areas of necrosis suggests the possibility of cause and 
effect relationship. The effects of the necrotic process favor the extension of 
periodontal lesions. The possibility of the necrotizing agent being carried by the 
vascular circulation so that it may damage other organs, particularly the liver 
and kidneys, as suggested by Graham** and Menkin increases the importance 
of the dentist’s responsibility in maintaining health of the periodontal tissues. 
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Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA 


FRANK W. Rounps, A.B., D.D.S., Boston, Mass. 





(Continued from the January issue, page 64.) 
Anatomical Landmarks 


‘= intelligent and successful technique in exodontia a workable knowledge 
of the anatomy of the teeth, jaws, and adjacent parts is essential. Detailed 
information is of course vital to the undergraduate facing examinations. Much 
of this minutiae, however, is forgotten by the practicing dentist as he becomes 
absorbed in professional activities and remembrance of the intimate descriptions 
of osseous construction, the origin and insertions of- muscles, and the ramifica- 
tions of nerve and vessel distribution with their names become relatively un- 
important. These evidences of dental erudition definitely are secondray to a 
practical understanding of the grosser anatomical guideposts which must be 
noted in any and every tooth extraction. Failure to remember these landmarks 
not only may mean failure in the execution of extraction movements, later to 
be deseribed, but also may result in disastrous consequences. The illustrations 
presented will aid in mental fixation of the salient anatomical features. 

The Mandible—-The mandible (Figs. 12, 13, 14, 15, and 16) presents 
great variations in size, strength, width, and depth. Its horseshoe-shaped 
construction may be constricted laterally, though normally it is well rounded. 
In edentulous mouths where extensive resorption of the alveolar process has 
taken place, and particularly in the aged, it is more fragile than in youth or 
middle adult life. Proclivity to fracture under undue mechanical manipula- 
tions, particularly with pathologie conditions present, must be recognized. 

The labial surface under the incisors is depressed between the mental 
symphysis and the euspid eminence. This is the incisive fossa. Because of it 
the process supporting the incisors differs from that supporting any of the 
other teeth in that it has a greater labiolingual diameter near its edge than it 
has well up on the roots. The process is also thicker lingually than labially. 

The buccal surface presents one point of particular significance, the mental 
foramen. Its exact location is varied in human jaws. Approximating the apices 
of the premolars, it may be directly below or between them, or overlie the root 
of either. In early life it is normally below the horizontal center of the jaw 
and in adults approximately midway. In edentulous mandibles with the re- 
taining bone of the teeth absorbed, it is near or may encroach on the superior 
border. Wherever its location, the operator must be constantly alert when 
removing inferior premolar teeth. From it emerge the mental nerve and vessels 
to supply the lower lip and chin. Manipulation or instrumental interference 
with it or the soft tissues over it invites paresthesia and perhaps permanent 
injury. 
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Fig. 12.—The mandible or inferior maxillary bone (anterior view). (From Smith, A. E.: 
The C. V. Mosby Company, 1921.) 

1, Condyle; 2, neck; 3, pterygoid depression; 4, coronoid proce 5, ramus; 6, lingula; 
angle; 8, alveolar border; 9, body; 10, mental foramen: 11, incisive fossa and foramina 
of mandible; 12, symphysis; mental tubercle; 14, mental foramen; external oblique 
line; 16, internal oblique line; 17, retromolar fossa; 18, coronoid process; 19, sigmoid notch; 
20, head of condyle. 
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Fig. 13.—The mandible or inferior maxillary bone (posterior view). (From Smith, A. E 
The C. V. Mosby Company, 1921.) 
1, Condyle; 2, neck; 8, lingula; mandibular foramen; 5, mylohyoid groove; 6, ptery- 
id tuberosity ; 7, internal oblique line; 8, alveolar border; 9, submaxillary depression ; 10, sub- 


g 

lingual depression; 11, geniotubercles; 12, digastric fossa; 13, mylohyoid ridge; 14, submaxil- 
lary depression; 15, angle of ramus; 16, mandibular foramen; 17, condyle; 18, coronoid proc- 
ess. 
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Fig. 14. 


‘ Fig. 15. 











Fig. 14.—Mandible and maxilla (anterior view), showing teeth and osseous structure. 
(After George B. Winter.) 

Fig. 15.—Same subject as Fig. 14 (lateral view), showing teeth and osseous structure. 
(After George B. Winter.) 

Fig. 16.—Occlusal view of mandible showing comparative structure of buccal and lingual 
processes supporting the molar teeth. (After George B. Winter.) 
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The external oblique line should be mentioned. A ridge of dense bone 
arising buccally to the molar teeth and continuing upward to become the an- 
terior border of the ramus, it reinforces the mandible at its posterior portion 
and helps guard against fractures at this vulnerable point. The second and 
third molars lie lingual to it. 

The alveolar process arising from the body of the bone to encase the teeth 
and ‘alveoli forms the superior border of the mandible. This is narrow in the 
incisal region, but to accommodate the posterior teeth it broadens materially 
until it reaches the retromolar fossa. The superior rim of the inner plate is 
usually thinner posteriorly than in the incisal] region and is sometimes knife- 
edged. The buccal bone is heavy and has greater density. After a tooth is lost, 
the function of the process is fulfilled and it resorbs. It should be noted that 
the distal half of the third molars is lingual to the anterior border of the ramus 
and that the process buccal to these teeth is almost lacking, its development con- 
sequent to their eruption being confined almost entirely to the lingual aspect. 

Further, it is important to note that as the jaw ends and joins with the 
base of the ramus to become the internal oblique line, this thin border of lingual 
process angulates sharply outward. This may appear to be a minor considera- 
tion, but such is not the case, as will be emphasized later in describing impacted 
third molar technique. This thin plate fractures easily, and the lingual nerve 
supplying the anterior two-thirds of the tongue lies directly against it and may 
become involved. 


The Mandibular Nerve.—I'rom the point where the inferior dental nerve 
enters the jaw at the mandibular foramen and throughout its course in the 
mandibular canal to its terminus at the mental symphysis, it becomes of great 
importance in oral surgery (Fig. 17). As it leaves the ramus and continues 
below the teeth it is frequently found to involve their root apices. Its posterior 
two-thirds lies near the inner surface of the body of the bone, and the anterior 
third is nearer the buccal, particularly at the mental foramen. From that 
point forward it plays a minor role. The area of greatest potential danger is at 
the angle where it frequently crosses the root formations of horizontal or mesio- 
angular impacted third molars. Root tips have been pushed into it, causing 
violent persistent neuralgias, as well as paresthesias varying from transitory 
to permanent. Cases have also been reported showing the canal enveloped by 
the converging root apices. 


The Maxilla—The maxillary bones (Figs. 14 and 15) present several 
anatomical points of interest to the operator. The central incisors closely ap- 
proximate the suture uniting the right and left maxillary bones. This fact 
becomes important only in cases where union of the bones is not complete, re- 
sulting in a cleft palate. Attention is directed to the heavy bone structure over 
the cuspids, the canine eminence, and the height to which it extends above the 
alveolar ridge as compared with that over the central and lateral incisors. 
This prominence aids in giving expression to the face, and its density over the 
whole length of the cuspid may present a problem in its removal. The lateral 
incisor root resting in the incisive fossa has a smaller diameter than the cuspid 
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Fig. 18. 


Fig. 17.—The buccal and labial plates removed to show the course of the mandibular 
nerve, the mental foramen, nerve distribution supplying the maxillary teeth, and the cancellous 
ossistructure, 

Fig. 18.—Shows occlusal view of the maxillary teeth and the palatal vault. (After 
George B. Winter.) 
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or central incisor, and the bone covering it is proportionately thicker than that 
encasing those teeth, thereby offering added resistance to extraction movements. 

The convolutions of the process over the premolars often furnish an indi- 
cation of their root formations. A bulge extending the whole length suggests 
a double-rooted tooth, while if present only over the apical third with com- 
paratively even process near the margin, it indicates a bifurcated apex and 
probably some divergence.. Absence of a bulge usually means a single root. 
The first molar is directly in line with the ridge which, beginning in the cortical 
part of the bone at this point, extends upward to form the malar process of the 
maxilla. There are variations in the origin of this ridge. If it begins low, it 
adds to the density and rigidity of the buceal plate of the process. Greater 
distance between the alveolar margin and the ridge: indicates a more flexible 
ossistructure. 

Posteriorly to the malar process the buccal plate becomes less dense. The 
composition of the bone forming the tuberosity is porous and should be analyzed 
carefully prior to the extraction of the superior third molars, whether in normal 
position or impacted, as excessive pressure or stress by instrumentation subjects 
it to fracture. In such a situation the tooth may be resting intact in a tuberosity 
completely dislodged. 

Fig. 18 shows the occlusal surfaces of the superior teeth, the palatal plate 
of the alveolar process supporting them, the palate, and the palatal processes 
of the maxilla. These together form the palatal areh which varies much in 
form and height. This well-rounded vault shows the relative thinness of the 
alveolar process. A high V-shaped vault presents a heavier, thicker osseous 
supporting wall for the teeth. The fragility of the tuberosities and their re- 
lation to the third molars are clearly demonstrated. Ofttimes the tuberosity 
extends more posteriorly, but attention to its porosity is equally mandatory. 


The Antrum.—The maxillary sinus or antrum of Highmore (Fig. 19) 
often becomes a complicating factor in exodontia. A large pyramidal cavity 
contained in the body of each maxilla, it varies greatly in size and communicates 
with the middle meatus of the nose. Its chief interest to our mechanics is its 
floor which is formed by a thin plate of the alveolar process. This sinus may 
extend anteriorly as far as the cuspid and posteriorly to the third molar area 
and may be indented with contours of the root apices of the teeth lying beneath 
it. Often these apices are found to have actually penetrated the floor and to 
extend into the cavity itself. With such a situation existent, if one or more 
of the involved teeth is removed, no roof to the socket is present and a direct 
communication to the sinus presents itself. If a tooth is periapiecally diseased, 
an infected antrum may constitute a complicating factor in clearing up the 
ease. These conditions will be discussed later under their proper headings. 

Figs. 17 and 20 with the labial and buccal bones removed reveal the roots 
of the teeth and their relation to each other. In studying the osseous con- 
struction of the jaws, particular note should be made that the tooth roots and 
their alveoli are encased in cancellous bone between plates of cortical density 
and hardness. Recognition of this fact assumes major value in carrying out 
operative technique. 
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The previously mentioned anatomical landmarks demand recognition not 
mly for orientation but also in the light of mechanics, for the technique of 
ooth extraction by forceps, exolevers, sectioning, or any means consists only 
f separating from each other parts that have been united in the development 
if the jaws. They are of the same import to us as the landmarks of surgery 


Fig. 19. 





Fig. 20. 


Fig. 19.—Malar process removed to show the location of the maxillary sinus. 


Fig. 20.—Buccal and labial plates of maxilla removed showing cancellous ossistructure, 
root formations, and nerve distribution. 


are to the surgeon. A capable operator should be able to determine preopera- 
tively with a fair degree of accuracy the amount and direction of force required 
in the application of the instrument and in the execution of extraction move- 
ments in each particular case, as well as to recognize and forestall the pitfalls 
he may encounter. Having recalled the essential features of mandibular and 








604 FRANK W. ROUNDS 





maxillary anatomy, it becomes apparent that a study of tooth forms and root 
formations is of equal necessity. An analysis of these will be our next con- 
sideration. 

Maxillary Teeth.—The superior central incisor (Fig. 21) is usually con- 
sidered the simplest tooth in the mouth to remove. This is due to several fac- 
tors, among them its exposed position affording easy access for instrumentation, 
the elasticity of its supporting ossistructure, and its root formation which is 





ig. 21.—Types of superior central incisors. The first row shows the labial surface, the 
second row the lingual surface, the third row the mesial surface, and the fourth row the dis- 
tal surface, (After George B. Winter.) 
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iniformly conical with no apical curvature. The superior lateral incisor (Fig. 


22) may present more difficulty than the central incisor—its neck is often con- 


Se 
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tricted and is prone to fracture. It is more frequently displaced than the 
entral incisor, and such deflection is usually toward the palatal aspect. The 
oot diameter is narrow mesiodistally, while the labiopalatal thickness is greater. 
‘his structural difference contrasted with the rotundity of the central root is 
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Fig. 22.—Types of superior lateral incisors. The first row shows the lab‘al surface, the 
cond row the lingual surface, the third row the mesial surface, and the fourth row the distal 
rface, (After George B. Winter.) 
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further complicated by a frequent distal curvature at the apex. The superior 


cuspid (Fig. 23) is the longest tooth in the maxilla. While generally conical 
in shape, its mesiodistal diameter is broad and flattened and the apical third of 
its root often presents a distal curve sometimes very pronounced. Its removal 
is frequently attended by considerable resistance depending on its size, length, 
and the strength of the alveolar process. Located at the corner of the mouth as 
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Fig. 23.—Types of superior cuspids. The first row shows the labial surface, the second 
row the lingual surface, the third row the mesial surface, and the fourth row the distal surface. 
(After George B. Winter.) 
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he arch curves distally it contributes materially to facial expression as it 
ssumes a position of apparent labial prominence. 

The superior premolars are shown in Fig. 24. It has been estimated that 
bout 60 per cent of upper first premolars have bifurcated roots, and occasion- 
lly the second premolars present the same construction. These teeth are usually 
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Fig. 24.—Types of superior first and second premolars. First row—first four teeth, buccal 
rface of first premolars; second four teeth buccal surface of second premolars. Second row 
first four teeth, lingual surface of first premolars; second four teeth, lingual surface of sec- 
i premolars. Third row—first four teeth, mesial surface of first premolars; second four 

teeth, mesial surface of second premolars. Fourth row—first four teeth, distal surface of first 
premolars ; second four teeth, distal surface of second premolars. (After George B. Winter.) 
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regarded, however, as single-rooted, and the general formation is the same. 
The roots may be straight or angulated. The mesiodistal diameter is much 
thinner than the buccopalatal, which is so broad as to render the buccal process 
correspondingly thin though dense. As earlier indicated, if a bifurcated root 
is existent, its pressure may be detected by a bulge overlying the buccal root. 
When two full-length roots are present, they may be found to be slender, tor- 
tuous, and divergent. 
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Fig. 25.—Types of superior first and second molars. The first row shows the buccal sur- 
face, the second row the lingual surface, the third row the mesial surface, and the fourth row 
the distal surface. (After George B. Winter.) 
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The superior first and second molars (Fig. 25) are the largest teeth in the 
irech. They are seated in a heavy, dense process which has little elasticity. The 
vide variations in their root developments, their divergencies, fusions, and 
ortuous irregularities may sum up to present difficulties in removal since they 
re not standardized in shape or direction. Normally they are three-rooted 
eeth with the more substantial palatal root widely angulated from the two 
uceal roots which are slender and straight. The mesiobuceal and palatal roots 
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Fig. 26.—-Types of abnormal superior third molars. The first and second rows show four- 
rooted teeth, the third row shows teeth with roots that are fused, the fourth row shows teeth 
having crowns with a single cone and only one root, and the fifth row shows teeth ee 
roots in which there is great variation in form. (After George B. Winter.) 
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are often found to be fused. If an antral penetration is existent, the buccal 
roots are most prone to be involved. 

The superior third molar (Fig. 26) presents more abnormalities in crown 
and root construction than any other tooth in the maxilla, and its extraction is 
indicated almost as frequently as that of the inferior third molar. The crown, 
usually of about the same size as that of the second molar, may vary from this 
down to only a few lines in any of its transverse diameters. In shape it may 
resemble the imperfect rhombic second molar or it may dwindle to the eylindri- 


eal formation peculiar to supernumerary teeth. The root shapes are unpre- 
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Fig. 27.—Types of inferior central and lateral incisors. The first row shows the labial 
surfece, the second row the lingual surface, the third row the mesial surface, and the fourth 
row the distal surface. (After George B. Winter.) 
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lictable, varying from a single conical development to multiple formations 
vith twists, turns, and eurves. The anchorage of such teeth in the cancellous 
ssistructure of the tuberosity constitutes the chief danger of fracturing this 
tructure if excessive or misdirected force is applied. Where the normal 
ruption of this tooth is obstructed, the interlocking and abnormal formations 

the roots are usually the cause. When this tooth erupts in malposition, the 
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Fig. 28.—Types of inferior cuspids. The first row shows the labial surface, the second 
vy the lingual surface, the third row the mesial surface, and the fourth row the distal sur- 
’e. (After George B. Winter.) 
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— 
displacement is generally to the buccal side of the arch and a single root is 


present. 


Mandibular Teeth—ZJnferior incisors (Fig. 27), the two central and two 


lateral incisors are nearly alike in form. The roots are usually straight although 
the lateral apices may curve slightly in a distal direction. The mesial and distal 
surfaces are flattened, causing the roots to present a thicker labiolingual 
The inferior cuspids (Fig. 28) resemble their counterparts in the 
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Fig. 29.—Types of inferior first and second premolars. 
surface of first premolars; second five teeth, buccal surface of second premolars. 


premolars, Third 
mesial surface of second premolars. 


molars; second five teeth, distal surface of second premolars. (After George B. Winter.) 








First row—first five teeth, buccal 
Second row— 


first five teeth, lingual surface of first premolars; second five teeth, lingual surface of second 
row—first five teeth, mesial surface of first premolars; second five teeth, 
Fourth row—first five teeth, distal surface of first pre- 


su 


fir 


fo 








PRINCIPLES AND TECHNIQUE OF EXODONTIA 613 


\axilla in root formation. Rarely is there a bifurcation, but the distal curva- 
ire is common. 

The inferior first and second premolars (Fig. 29) resemble each other in 
natomical details. Due to flattened mesial and distal root surfaces and a 
road buceolingual diameter, dense process, frequent apical curvature, little 
pportunity for buecolingual fluctuation, and nearness to the mental foramen, 


they are considered by many operators to be the most difficult of all the teeth 
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) remove without a fracture of the root unless special precautions are taken. 
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Fig. 30.—Types of inferior first and second molars. First row—first four teeth, buccal 
rface of second molars. Fourth row—first four teeth, distal surface of first molars; second 
‘st four teeth, lingual surface of first molars; second four teeth, lingual surface of second 
lars. Third row—first four teeth, mesial surface of first molars; second four teeth, mesial 
rface of second molars. Fourth row—first four teeth, distal surface of first molars; second 
ir teeth, distal surface of second molars. (After George B. Winter.) 
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The inferior first and second molars (Fig. 30), due to similarity of form 
may be described together. The first molar is probably the most frequently 


extracted tooth in the mouth as, due to its early eruption and neglect during 
childhood, caries is often rampant. 


It is anchored firmly in a dense process 
usually by two roots. 


These may be straight, both curved distally, the distal 
root straight and the mesial root curved distally, both roots directed toward each 








Fig. 31.—Types of inferior third molars. The first row shows the buccal surface, the 
second row the lingual surface, the third row the mesial surface, and the fourth row the distal in 
Wieter) The fifth row shows incomplete and malformed molar roots. (After George B. thr 
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ther at the apex, or the mesial roots showing a broad buccolingual diameter 
vith a rudimentary bifureation without separation. Occasionally the mesial 
ot is divided into two slender roots. When divergent, the interseptum is 
ide and thick although of cancellous construction. These same characteristics 
lay pertain to the second molar, although there are instances of a root fusion 
mstituting a conical formation. These teeth present hypercementosed root 
evelopments more frequently than any other teeth in either arch. The inferior 
hird molar (Figs. 31 and 32) presents a large variation in crown sizes and 
apes. The root forms are also diverse. The following are frequently encoun- 





Fig. 32.—Types of inferior third molars. In the first row the roots are entirely separated 
in the second row the roots are united at the apices, in the third row the roots are united 
throughout the entire length, and in the fourth row the fusion of the roots is complete. (After 
George B. Winter.) 
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tered: a single conical root, both roots straight, mesial root straight and distal 
root curved distally or mesially, distal root straight and mesial root curved dis- 
tally or mesially, both roots curved mesially, both roots curved distally, divergent 
straight roots, divergent multiple distally curved roots, two roots mesially 
directed and a root formation fused into a hypercementosis. 

Proximity to or involvement of the mandibular nerve is a common com- 
plicating factor. The abnormalities involving this tooth both in shape and 
position present operative problems which differ from all others relating to 
tooth removal. They will be discussed later. 

Having now high-lighted the major anatomical guides to govern extraction 
technique, our next consideration will be the armamentarium to be utilized. 


The author wishes to express his appreciation to Mrs. George B. Winter and Dr. Arthur 
E. Smith for permission to use the illustrations credited in this article. 


(To be continued in the June issue.) 
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DIFFERENTIAL DIAGNOSIS OF ORAL LESIONS. I. BENIGN 
ORAL TUMORS 


JosEPH L. Bernier, D.D.S., M.S.,* Wasutneton, D. C. 


HAT all practitioners of dentistry do not routinely treat tumors and dis- 

eases of the mouth in no way detracts from the necessity for all to under- 
siand their significance. In many instances it is not possible to interpret neo- 
plastie and inflammatory lesions by the history and clinical appearance alone, 
for which reason biopsy has become an important diagnostic aid. It is frequently 
stated that biopsy is a dangerous procedure; however, any questionable dangers 
must be earefully weighed against the valuable information often disclosed. 
Whatever the theoretic dangers of biopsy may be, the danger of attempting 
radical treatment or abandoning a patient to a hopeless prognosis without tissue 
proof is far more serious. 

It should not be inferred that tissue analysis can in every instance provide 
a correct diagnosis. While occasionally the results are quite dramatic, it is 
essential that sound clinical judgment be an integral part of the procedure. 
In this discussion I am not presenting a plea for the use of the biopsy, although 
I feel that this is of unquestioned importance; rather I am anxious to bring to 
you some of the histologic features of certain oral tumors so that you may see 
how often the pathologist may be of considerable assistance in arriving at a 
diagnosis. Pathology is the basis for all of our clinical activity, and it therefore 
becomes essential that each of us devote a reasonable amount of effort in review 
and the acquisition of newer knowledge relative to tissue changes in disease. 

In this presentation I have divided diseases of the mouth into two major 
groups. The first includes the more common superficial lesions and benign 
tumors and the second the malignant ectodermal oral tumors. It is essential 
that some attention be given the histologic details in discussing oral diseases and 
tumors since it is on their structural make-up that we are often able to evaluate 
their future course and, at the same time, suggest an adequate means of treatment. 

In order to understand properly the underlying changes in these processes, 
it is essential to understand the normal histology of mucous membrane. The 
oral mucous membrane differs from skin in several important respects, for which 
reason certain tumors occurring on skin are seldom if ever seen within the mouth, 
for example, the basal-cell carcinoma. Two of the most important of these 
differences are the absence of skin appendages and the moist surface of the 
mucous membrane. 





Read before the Fifth Annual Seminar for the Study and Practice of Dental Medicine, Oct. 
21, 1948, Palm Springs, Calif. 

*Lieutenant Colonel (DC), United States Army; Secretary and Pathologist of the Registry 
of Dental and Oral Pathology of the American Dental Association, Army Institute of Pathology. 
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The moist surface of the oral epithelium produces significant clinical differ- 
ences in certain superficial lesions, a point of extreme importance in differentia! 
diagnosis. The stratified squamous epithelium covering both skin and mucous 
membrane consists of five layers: (1) the stratum germinativum or basal layer, 
(2) the stratum malpighii or prickle-cell layer, (3) the stratum granulosum, 
(4) the stratum corneum, and (5) the stratum lucidum, which is encountered 
only in special areas such as the palms of the hands and soles of the feet. The 
epithelium rests upon its underlying connective tissue which is vascularized and, 
in skin, supports the appendages. Both of these structures, the epithelium and 
its underlying connective tissue in turn, rest upon the muscularis or periosteum. 
The basal layer of the stratified squamous epithelium through its maturation 
furnishes the cells for the succeeding layers. These cells, as they move away 
from their basal layer and toward the surface in the avascular epithelium, un- 
dergo retrograde changes because of their diminished nutritional supply and 
alterations in the local enzymatic systems. A most significant point in this 
process of maturation is that the degenerative changes occurring in the epi- 
thelial cell as it moves toward the surface are functionally normal. This is 
so because as the cell reaches the stratum corneum it becomes a keratinized, horny 
flake or cell, and these cells collectively make up the stratum corneum, which is 
the outer protective layer of the epithelium. Obviously this layer will be better 
developed in areas subjected to extreme external trauma and other influences 
requiring greater protection. Within the oral cavity this stratum corneum is 


delicate because the oral mucous membrane is well protected by the cheeks and 
lips. However, where the toothbrush passes over the mucosa the stratum corneum 
is better developed. This is important in considering the clinical variation in 
certain tumors within the oral cavity. 


Many of the changes that occur histologically in the stratified squamous epi- 
thelium are extremely important inasmuch as they may be diagnostically signifi- 
eant. The simplest of these is hyperplasia or acanthosis, a change whereby the 
tissue increases the size of its-eomponent parts and thus its over-all size. Often 
edematous changes are noticed, together with the hyperplasia which may be either 
inter- or intracellular. An abnormal] increase in the thickness of the stratum 
corneum commonly occurs in certain diseases such as leucoplakia and other 
verrucous lesions. Such a reaction may be either hyperkeratosis or parakeratosis. 
It is important to differentiate between these two because certain lesions uni- 
formly exhibit one change and never the other. Hyperkeratosis is characterized 
by a thickening of the stratum corneum, the cells therein reaching a stage of 
complete degeneration so that no nuclei or nuclear inclusions are noted. In 
parakeratosis the cells reach the stratum corneum rapidly in increased numbers 
and do not undergo complete degeneration, so that many of the nuclei and 
nuclear remnants persist. 


Ulcers 


In some respects the most important manifestations occurring in the mouth 
are ulcers resulting either from local trauma or from systemic disturbances since 
they may simulate malignant tumors. Nonspecific lesions may occur anywhere 
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on the oral mucous membrane, representing changes in the epithelium and super- 
{ial connective tissue because of trauma, pressure, or infection. There may be 
considerable pain attending such lesions, particularly if they are continually 
vumatized. The deeubital ulcer is a contact manifestation resulting from 
essure exerted in a confined area over a long period of time. The use of the 
‘ton roll holder is frequently responsible. The habit of some patients of biting 
e cheeks or lips is also of consequence. 


Certain patients exhibit an idiosyncrasy to superficial contact with Novocain 
and other drugs. The ulcer produced in this manner may be extremely painful 
aid quite extensive; moreover, the injudicious use of any germicide or antiseptic 
niay produce extensive ulcerations of considerable clinical interest. Of particular 
importance are the traumatie ulcers occurring on the lips. These must be differ- 
entiated from the more serious manifestation of squamous-cell carcinoma, a 
point of consequence since they are often accompanied by a regional adenitis 
which may be mistaken for metastasis. Oral lacerations and ulcers may follow 
toothbrush abrasions and ill-fitting dentures and are of no specific significance 
since their etiology is usually readily apparent. The neurotrophic ulcers must 
be mentioned because of their specificity and because of their similarity to the 
herpetiform lesions seen in certain forms of stomatitis. Also of interest are the 
ulcers appearing following radiation therapy. In these latter lesions there is 
often extensive destruction of tissue and considerable pain. Histologically they 
are a distinet entity. It is important that ulcers of all types be viewed with 
alarm until the proper diagnosis has been determined. To say that they are 
potentially malignant is perhaps not true; however, that certain of them may 
precede malignant change cannot be denied. 


Superficial Keratotic Lesions 


Lichen Planus.—A rather common oral lesion which is often misdiagnosed 
is lichen planus. This disease is an inflammatory dermatosis which may be 
either acute or chronic, and may affect the oral cavity in the absence of cutaneous 
manifestations. It is more commonly seen in adults and is perhaps slightly more 
frequent in males. Its cause is not known although it appears to be associated 
with debilitating diseases such as shock, mental strain, and anxiety. Cases have 
been reported following traumatism, malnutrition, and diseases of the generative 
organs. Clinically, both nodular and annular forms are recognized. The former 
may closely simulate leucoplakia, but can be differentiated by the fact that it is 
not as resistant to usual forms of treatment nor is the degree of keratosis as 
severe. The nodular lesion is grayish in color, pinhead in size, and covered by 
a fine film which imparts to it a shiny appearance. Such lesions may coalesce, 
covering an extensive area, becoming darker with age. The annular type, which 
more commonly affects the oral cavity, is often seen on the inner surface of the 
cheek, and is manifested as a series of thin, interlacing white strands of hyper- 
keratosis. 

Lichen planus is an outstanding example of a disease having classical his- 
tologie changes, making diagnosis relatively simple. The keratosis is always 
apparent as hyperkeratosis; however, the hyperplasia of the epithelium is not 
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specific, often resembling that seen in leucoplakia. The position of the inflam- 
matory exudate in close proximity to the epithelium and clearly demarcated from 
the underlying connective tissue is almost pathognomonic. Indeed, the intimate 
relationship of the chronic inflammatory cells to the epithelium often produces 








Fig. 1.—The most common site for the annular type of lichen planus is on the inner sur- 
face of the cheek. Such a lesion is shown in this photomicrograph (4). More often the lesion 
is more extensive, consisting of delicately interlacing white lines of keratotic material. Histo- 
logically (B) lichen planus is characterized by edema of the epithelium and a moderate degree 
of acanthosis. The inflammatory exudate, as shown, is intimately associated with the epitheli- 
um and clearly demarcated from the underlying corium. It consists largely of small mono- 
nuclear cells with occasional plasma cells and larger lymphocytic forms. 
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iquefaction necrosis at the junction of the epithelium with the underlying con- 
ective tissue. The exudate is composed of small lymphocytes and plasma cells. 
\eeasionally polymorphonuclear leucocytes are noted in association with blood 
vessels. The significance of this lesion lies in the fact that it is often mistaken 
r leucoplakia or the mucous patches of syphilis. (Fig. 1, A and B.) 


Leucoplakia.— Because of its malignant potentialities, leacoplakia must be 
-onsidered as a most important oral lesion. It may occur on the mucous surfaces 
of the lips, cheeks, and mouth, either as discrete nodules or involving a significant 
area. Little can be said as to its etiology. Early writers considered syphilis as 
a primary cause, but today these two lesions ean be clearly separated. As in the 
ease of carcinoma of the lip, tobacco has been recognized as an important exog- 
enous factor.’ It has been suggested that certain toxic products are released, 





Fig. 2.—Leucoplakia of the tongue is shown in A. Lesions affecting the tongue are 
usually more extensive than those shown in other portions of the mouth. Note the cracking 
in the center of this tongue lesion. Such areas may predispose to secondary infection. The 
histology of leucoplakia (B) may be considered as characteristic. The important findings are 
broadening and fusing of the rete pegs as shown at 1 and the intense chronic ew 
exudate in the corium shown at 2. his latter exudate is not as intimately associated wi 
the epithelium as seen in lichen planus. As a rule there is some degree of dyskeratosis present. 
The amount of keratotic activity will vary with individual lesions. 
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including the pyridine derivatives, ammonium compounds, and methy] alcohol, 
which may act as irritants. Roffo? demonstrated in animals that the direct 
application of nicotine and other tobacco extracts did not produce oral lesions, 
while animals exposed to continuous tobacco smoke showed positive results. 
From this it has been implied that the heat generated is a definite carcinogenic 
factor. This, however, has not been ascribed to by all investigators. No doubt 
certain local factors, such as trauma from operative procedures and imperfect 
dental restorations are important. The lack of vitamins, particularly vitamin A, 
has been clearly indicted through the work of Wolbach® and others, Ziskin* has 
shown that the influence of estrogenic hormones may be significant. The clinical 
manifestations may be isolated, clearly defined, roughened patches on the cheeks 
or lips; however, this is not always the ease. The vestibule of the mouth will 
often show the roughened, whitish surface of leucoplakia, particularly in patients 
who chew tobacco, and the constant irritation resulting from such a substance 
may lead to a frank malignant lesion. No part of the oral cavity escapes leuco- 
plakia. (Fig. 2, A.) Indeed, similar manifestations on skin are noted which, 
beeause of their alterated clinical and morphologie characteristics, are spoken 
of as senile keratosis. The differentiation of leucoplakia from low-grade malig- 
nancies is often a difficult procedure clinically. However, as in the case of lichen 
planus, the pathologist is often able to render a positive diagnosis and, in addi- 
tion, suggest treatment and give some indication as to the prognosis. 

Leucoplakia is characterized by a variable amount of keratosis manifest 
either as hyperkeratosis or parakeratosis. The epithelium undergoes hyper- 
plastie changes, and the rete pegs elongate and exhibit considerable intercellular 
edema. They tend to fuse together, producing large bulbous projections, a change 
which is characteristic, Beneath the epithelium an intense chronic inflammatory 
reaction occurs. The cells in this exudate may be in extremely close apposition 
to the epithelium even to the extent of invading. However, the exudate is not 
as clearly demareated from the underlying connective tissue as seen in lichen 
planus. The earliest epithelial thickening which is manifest clinically as a 
roughened whitish surface exhibits all of these histologic changes. With age 
they are accentuated so that the rete pegs increase both in width and in length. 
(Fig. 2, B.) In the terminal forms, dyskeratosis is apparent, manifest as a dis- 
turbance in the orderly relationship of the various cell layers of the epithelium. 
Often the basal layer is entirely disrupted so that its retaining influence is lost. 
Such a leucoplakie lesion borders on malignancy. With its somewhat obscure 
and complicated background it is obvious that treatment must be varied with 
the individual case. In general, however, the elimination of all exogenous irri- 
tations, such as smoking, the use of aleohol.and condiments, and extremely hot 
or cold liquids, is indicated. From a differential point of view it is important 
that syphilis and certain of the dietary deficiencies be considered. This can be 
accomplished by proper laboratory tests. Removal of isolated lesions is best 
accomplished by surgery or electrocoagulation. Irradiation is not entirely satis- 
factory ; indeed, frank malignancies of squamous epithelial origin as a rule tend 
to respond more favorably to radiation than does leucoplakia. 
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Fibrous Tissue Lesions 


Fibroma.—Because of the difficulty attending the understanding and clas- 
ification of fibrous tissue tumors, analysis of their true nature is of utmost im- 
ortanee. The simple fibroma occurs with considerable frequency in the oral 
avity. It may spring from the periodontal membrane or may oceur on cheeks, 
yngue, or oral mucosa. The term ‘‘epulis’’ has been loosely used in the past 
o deseribe certain of the fibrous tissue tumors arising from the periodontal 
1embrane and situated near the gingival crest. It is important to realize that 

this term is a generic one and therefore often descriptively inaccurate inasmuch 
as these tumors exhibit a variety of histologic patterns so that they may be 
sroperly catalogued according to their true cellular pattern. Some authors use 
the term ‘‘epulis’’ to inelude all fibrous tissue tumors associated with the perio- 
dontal membrane. Others reserve it for lesions in a similar position and con- 
taining giant cells. Beeause of this confusion it is well that one refer to these 
lesions using an accurate histologic description. 

The simple nodular fibromas occurring in the mouth, other than in associa- 
tion with the periodontal membrane, are of no special significance. They repre- 
sent merely a small mass of neoplastic or hyperplastic fibrous connective tissue, 
depending upon the nature of the tissue response, covered by stratified squamous 
epithelium. This covering epithelium may exhibit hyperplastic changes, and 
its surface is often keratinized. We recognize varying degrees of hardness in 
these lesions, this being determined by their vascularity. (Fig. 3, A.) 

Those tumors arising from the periodontal membrane, a modified and spe- 
cialized periosteum which is capable of producing both bone and cementum, are 
of considerable interest. Under the stimulus necessary to call forth a neoplastic 
change we would expect to see either pure fibromas or those containing either 
nondeseript calcified material, bone, cementum, or any combination of these 
structures. What will be produced in the tumor is dependent upon the degree 
of differentiation attained by the tumor elements at the time of neoplasia and 
by the area of periodontal membrane specifically involved in the change. If the 
tumor arises from the fibrous tissue immediately adjacent to the cemental surface 
of the tooth, it is likely that cementum will be formed. If, on the other hand, 
it arises from the connective tissue adjacent to the alveolar wall, bone will be 
produced. These are the two extremes, and all transitions between can be 
expected. 

Those tumors arising from the periodontal membrane and containing giant 
cells are of special significance. Such lesions are believed by many to be merely 
an exuberant granulation tissue response on the part of the periodontal mem- 
brane to local irritation. In the opinion of many workers, this change very often 
does not represent true neoplasia—hence the formation of giant cells rather than 
bone or cementum. With age, there is characteristically formed considerable 
hemosiderin pigment from the extravasated blood from ruptured capillaries. 
This may appear within the giant cells, which, although they appear to be 
primarily osteoclastic, may on oceasion be phagocytic. (Fig. 3, B.) 

This giant-cell manifestation is a counterpart of that seen in the so-called 
central giant-cell tumor of bone which arises from endosteal periosteum within 





3.—In the upper portion of this plate (A) a section of a simple fibroma is seen. The 


Fig. 
epithelium is essentially normal and exhibits only minor hyperplasia. The bulk of the under- 
lying tumor is composed of adult collagenous, fibrous connective tissue with minimal vascularity. 
In B a section shows a peripheral giant-cell tumor arising in the periodontal membrane. Note 
the similarity of giant cells to the usual osteoclastic forms. In OC a section from a case of 
fibromatosis gingivae is shown. The — is essentially normal although somewhat 


hyperplastic. The underlying connective tissue is arranged in a fasciculated pattern and shows 
— aging. Vascularity is minimal. Note the complete absence of infiammatory 
exudate. 
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he substance of the bone. They are indistinguishable histologically, and their 
prognosis is essentially similar. The central giant-cell lesion is perhaps more 
difficult to remove, for which reason recurrence is a more likely possibility. The 
resence of giant ceils in many of the bone lesions, such as seen in chronic 
osteomyelitis, the solitary tumors of osteitis fibrosa cystica associated with hyper- 
thyroidism, and even in certain odontogenic tumors, is often difficult to explain. 
Undoubtedly these cells are produced in response to a functional demand 
which tends to discount their true neoplastic qualities. 

The simple fibroma arising from the periodontal membrane is usually a 
well-eneapsulated lesion having no invasive qualities. This is also true of the 
peripheral giant-cell lesion which, however, usually lies deeper in the substance 
of the nodule, separated from the epithelium by a zone of collagenous fibrous 
tissue. These tumors, because of their position, may become ulcerated and be 
quite painful. Such irritation continued for a long period of time may result 
in surface defects which become epithelized, often followed by excessive produc- 
tion of keratin. The degree of vascularity in all of these periodontal lesions will 
vary considerably and may influence somewhat their clinical characteristics. 
Age is an important factor, as in older tumors the vascularity is diminished and 
the collagenous features of the fibrous tissue become more prominent. The sur- 
gical removal of the simple fibroma is of no consequence ; however, those lesions 
arising deeper in the periodontal membrane, and this includes the giant-cell 
lesion, must. be removed with more care. Deep incision into the periodontal 
membrane is indicated, and on occasion the extraction of one or more adjacent 
teeth may be necessary. 


Many variations in the structure of these lesions may be encountered. For 
instanee, there may be a prominent lipoid element or large areas of myxomatous 
degeneration. These factors usually do not alter the significance of the lesion 
but do permit the pathologist to render a more specifie diagnosis. 


Fibromatosis Gingivae and Dilantin Hyperplasia.—Certain oral conditions 
are encountered in which the mucous membrane undergoes a diffuse fibrous 
thickening involving both the buccal and lingual surfaces. Two of the more 
common of these manifestations are fibromatosis gingivae and the hypertrophy 
following administration of Dilantin Sodium (diphenylhydantoin sodium). 
Fibromatosis gingivae is considered a neoplastic condition and is sometimes 
referred to as ‘‘elephantiasis gingivae.’’ It should not be considered as a hyper- 
plastie gingivitis inasmuch as it is not associated with inflammation. Its etiology 
has not been clearly explained; however, it makes its appearance early in life, 
usually between 8 and 12 years of age, and there is some suggestion that it follows 
Mendelian ratios. In addition, certain authors fee] that there may be an endo- 
erinal background because of its marked tendency to recur even after surgical 
removal. Histologically it is indistinguishable from the simple fibroma. There 
is an abundance of fibrous connective tissue which exhibits considerable col- 
lagenization. (Fig. 3, C.) This is the reason for its clinical hardness. There is 
a complete absence of inflammatory elements as an integral part of the lesion. 
However, they may be present as the result of secondary infection. Vascularity 
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will vary, but in general few blood vessels and lymphocytes are noted. Th 
overgrowth may be so severe clinically that the exposed crowns of the teeth are 
completely covered. 


Fig. 4.—Neurofibromas are commonly encountered in the oral cavity and histologically 
exhibit the palisading or “lining up” of the nuclei as shown in A of this figure. The clear 
zones are referred to as verocay areas. In the lower portion of the figure the nuclei can be 
seen in considerable detail. Note their wavy character and vesiculated appearance. 


The gingival hypertrophy which often follows the administration of Dilantin 
Sodium, an active anticonvulsant, is clinically similar to fibromatosis gingivae. 
However, proper evaluation is usually not difficult inasmuch as the patient 
usually volunteers the information that he is under such treatment. The exact 
process responsible for this condition is not clear. However, it has been sug- 
gested that it is in some ways similar to scurvy in that the content of ascorbic 
acid in the blood is decreased. The reaction tends to diminish when the use of 
the drug is discontinued. However, if the patient is subject to epilepsy, elimi- 
nation of the drug is impossible since it is essential to his welfare. The lesion 
differs histologically from fibromatosis gingivae in that it is less collagenous and 
vascularity is more marked. Indeed, the blood vessels are often dilated, and 
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here is usually a chronic inflammatory exudate consisting of small lymphocytes 
nd plasma cells in the stroma. The epithelium may show hyperplastic changes 
and some parakeratosis. 


Neurofibroma.—Because of the complexity of their background, the no- 
ienclature for neurogenic fibromas is quite confused. The nerve fiber is sur- 
rounded by a perineurium, an endoneurium, and by the sheath of Schwann. 
\fany workers believe that the relationship of these nerve coats is so intimate 
that separate tumors cannot arise from an individual layer without involving 
others. This is probably essentially accurate, although tumors of the Schwann 
layer are still regarded as separate entities. Certain authors refer to the common 
neurogenic fibroma as perineural fibroblastoma; however, since this term may 
imply inelusion of tumors of neuroepithelial origin, neurofibroma is perhaps 
better. The term ‘‘neurilemmoma’’ has been suggested as an inclusive designa- 
tion of all neurogenous fibromas. However, because of the fact that it has been 
used by a few authors in referring to the schwannoma, its use results in much 
confusion. It is, perhaps, most convenient to consider only two types, the neuro- 
fibroma arising from either the endoneurium or the perineurium and often con- 
taining neuroepithelial elements, and the schwannoma, which is primarily neuro- 
epithelial. In this classification, inclusion of both elements in either tumor is 
recognized. These tumors are common on the tongue and on the palate, although 
they have been described in other parts of the oral cavity. As a rule they are 
located deeper in the subcutaneous tissue than the simple fibromas so that sur- 
gical removal may be a bit more difficult. Histologically they have a distinct 
pattern. The nuclei of the cells are thin, vesicular, and follow a definite wavy 
course, exhibiting marked tendency to palisade or to line up in parallel rows 
(Fig. 4, A and B). In older lesions the cells have long, slender fibrils and they 
are usually arranged in a whorling, interlacing fashion. The prognosis is 
good in cases of neurofibroma, but surgical intervention is sometimes complicated, 
because they are seldom encapsulated. 


Conclusion 


Only a few of the lesions encountered in the oral cavity are considered. 
It is apparent, however, that their histologic nature is distinct and that this 
point alone aids materially in correct diagnosis. An understanding of their 
microscopic features by the clinician*and his cooperation with the pathologist 
are essential if treatment is to be rationalized properly. 
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PARODONTAL ABSCESS 


Gorpon R. Winter, D.D.S.,* PHmape pHi, PA. 


N May 7, 1927, A. M. S., a white woman, aged 39 years, was referred to 
my office for treatment. She was the wife of a physician. Her parents 
had both been killed in an accident and she was the only child. 


Present Complaint.—The patient complained of pain in the region of the 
lower right anterior teeth and of a general depressed feeling. 


History of Symptoms.—Nine months previous to this examination, the 
patient noticed that the gingiva on the labial side of the lower right anterior 
teeth was swollen. This swelling had slowly and continuously increased, and 
the color of the soft tissues in this region had changed to a deep red. Mouth- 
washes of various kinds, advocated by her dentist, had not relieved the condition. 
She had had a dental prophylactic treatment during this period, but it had not 
produced any improvement. Two days before this examination, the lower right 
second incisor had become sore to touch, felt extruded, and a throbbing pain 
had developed. The patient also complained of a marked depressed or toxic 
feeling. 


Examination and History.—The patient’s temperature was 100.6° F. The 
tongue was coated. The tonsils had been removed. The mucous membranes 
of the mouth were normal in appearance and no periodontal lesions were noted 
except in the region previously mentioned. The four third molars had been 
removed, and the remaining twenty-eight teeth had been well restored. Only 
ten Class 1 and five Class 2 restorations were present. There were small amounts 
of ealeulus, and these were only slightly subgingival. The occlusion was satis- | 
factory in all positions, and the patient had not had any orthodontic treatment. 
No pulpless teeth were found; the patient had never before had a toothache. 
Since she was 5 years of age, her teeth had received prophylactic treatments 
twice a year. The patient stated that caleulus formed readily. The home care 
of her mouth was good. Her teeth did not reveal any evidence of abrasion, 
erosion, or habitual biting of objects. Slight cervical adenopathy was noted. 
The lower right second incisor displayed second degree mobility, but all other 
teeth were firm. 

The patient weighed one hundred thirty-six pounds, and was five feet, six 
inches tall. She had been healthy as an infant, and maintained normal weight 
at all times. There was no evidence of dietary deficiency. Measles was her only 
childhood disease. She had had influenza in 1918. There was no history of 
cardiovascular, respiratory, gastrointestinal, or genitourinary disease. A routine 
microscopic and chemical examination of her urine, made two weeks previously 
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by her husband, did not indicate any pathologie condition. The patient did not 
ise drugs or intoxicants, and there were no adverse mental or psychological 


‘actors. 


Examination of Periodontal Lesion.—This markedly swollen area involved 
only the labial tissues of the lower right second incisor and adjacent teeth. 
Mluectuation was present. A probe could be passed down between the first and 
econd incisors to a depth of 6mm, A small amount of pus was discharged when 
he probe was withdrawn. The second incisor was extremely sensitive to touch, 
he first somewhat less so, and the canine only slightly sensitive. A roentgen- 
ogram (Fig. 1) taken at this time revealed destruction of alveolar bone but no 
periapical involvement. There was evidence that the first and second incisors 
had been pushed apart. A diagnosis of parodontal abscess was made. 


Fig. 1. 


Fig. 2. 


Fig. 1.—Preoperative roentgenogram (1927). 
Fig. 2.—Postoperative roentgenogram (1941). 


Treatment.—Under nitrous oxide anesthesia, the incisal edge of the second 
incisor was ground slightly to relieve all occlusal pressure. Immediately follow- 
ing, a horizontal incision was made in the vestibule of the mouth and a large 
amount of pus was evacuated. The following day the patient was greatly re- 
lieved. Her temperature was 98.8° F. At the end of a ten-day interval, it was 
possible to curette thoroughly the subgingival surfaces of the first and second 
incisors and canines. Small amounts of hard calculus were found near the 
bottom of a pocket on the lower right second incisor. 

After healing was complete, the patient was given thorough instructions in 
mouth hygiene. Three months after treatment, the patient was examined, The 
second incisor was firm, and the gingival tissues had returned to normal size, 
color, and appearance. These tissues were in close apposition to the teeth, and 
a fine probe could not be inserted below the gingival margin more than 1.5 mm. 
At this time the patient was referred back to her dentist, and since then I have 
made four examinations. At the last one, Nov. 27, 1941, a roentgenogram 
(Fig. 2) was taken. This shows a small amount of rebuilding of alveolar bone 
and that the separation of the first and second incisors has disappeared. 








THE SYSTEMIC INTRAMUSCULAR USE OF PENICILLIN IN 
DENTAL INFECTIONS 


Report of Thirty-two Cases 
Rosin M. Ranxkow, B.S., D.D.S.,* Rocrester, N. Y. 


HE superiority of penicillin to the sulfonamides in the treatment of acute 
and chronic osteomyelitis, cellulitis, ecarbunecles, and other infections of the 

lip and face has been noted earlier in a review of penicillin progress by Smith.’ 

Subsequently, there has followed a keen interest by the dental profession 
in the evaluation of penicillin for clinical therapy. The reports of Weiner? and 
Schuessler et al.* have appeared in the recent dental literature. However, along 
with the findings of medical observers, there is at present no universal accord 
on penicillin administration either as to dosage or length of treatment. 

The topical administration of this antibiotic is a tempting choice in clinical 
dentistry, both for economy of material and the practicality of administration. 
Yet, there are distinct hazards to this approach, especially that of penicillin- 
fastness or sensitization.*: > ® 

Rammelkamp and Keefer? have demonstrated that penicillin is exereted 
rapidly in the urine. The highest blood level exists from thirty-five to forty-five 
minutes; then the drug disappears gradually in from two to four hours. 

In view of the power of the serum to become and remain bacteriostatic after 
the administration of penicillin, according to Dawson and Hobby,’ the most 
practical and effective method of administering penicillin may be by repeated 
intramuscular injections. 

Further reports by other workers employing systemic, topical, or combived 
topical and systemic therapy may aid in evolving the effective dosage and method 
of administration of penicillin in oral surgery. Prolonged therapeutic blood 
levels are now being attained by various penicillin in oil and aqueous mixtures.’ 
These may favorably meet the needs of oral surgery for this antibiotic. 


Selection of Cases 


Thirty-two patients reporting for oral surgical treatment were divided into 
three groups: 

1. Acute or chronic pericoronal infections with the surgical removal of the 
erupting tooth. 

2. Cellulitis of dental origin. 

3. Dental infections complicated by an acute, suppurative, generalized 
Vineent’s stomatitis. 





*Lieutenant-Colonel, Dental Reserve Corps, AUS. 
630 














the 
of 

mi 
clo 


PENICILLIN IN DENTAL INFECTIONS 631 


All these patients were hospitalized in order to provide maximal therapy 
ind continuous observation. Intramuscular penicillin in the dosage of 20,000 
inits every four hours was administered to all patients. It was felt that such 
\bservation and therapy might be of some benefit as additional clinical data 
oward evaluating a clinical basis of penicillin administration in oral surgery. 





) D E 


, Fig. 1.—A, Dotted line represents incision. B, Flap retracted exposing cusp of erupt- 
ing tooth and overlying bone. C, Remnants of coronal capsule illustrated in lateral view. 
D, Tooth removed, capsular tissue excised, and margins of flap débrided. E, Primary closure 
with interrupted sutures. 





Group 1. Acute or Chronic Pericoronal Infections With the Surgical 
Removal of the Erupting Tooth 


In an effort to establish an index of clinical response, surgical removal of 
the eighteen erupting teeth in Group 1 was performed. The effective control 
4 of these infected tissues during penicillin administration might presumably 
minimize the postoperative course and sequelae. In addition, a sterile blood 
clot eonfined within intact soft tissues could be a measure of rapid, uneventful 
healing. 
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Although the technique of removal is not an essential criterion, it was felt 
that a uniform approach might aid in the evaluation of this systemic adminis- 
tration of penicillin. As illustrated in Fig. 1, emphasis was placed on the com- 
plete excision of any residual coronal capsular tissue. Sharp débridement of 
the pericoronal flap always preceded the primary closure of the incision. 

In all eases, the intramuscular administration of penicillin was not termi- 
nated until the sutures were removed. For control purposes, this period was 
prolonged to an average of sixty postoperative hours of active treatment. At 
this time, either primary closure or a breakdown of the blood clot should prob- 
ably have occurred. 

CASE REPORTS 


Case 1.—A soldier, aged 20, was referred from the Ear, Nose, and Throat 
Service on May 17, while under treatment for acute bilateral follicular tonsil- 
litis, beeause of accompanying mild pain and tenderness in the left retromolar 
tissues. 

Diagnosis: Pericoronitis, acute, suppurative, moderately severe, due to an 
erupting mandibular left third molar. 

Therapy.—tThe original symptoms of trismus and palpable left submaxillary 
and sublingual lymph nodes had been alleviated with the recovery from the 
tonsillitis while under the penicillin therapy. Three hundred sixty thousand 
Oxford units had been administered. 

Surgical removal of the tooth was performed. Inspection of the extraction 
site revealed a large follicular (?) cyst extending distally and well into the 
ascending ramus. This was enucleated. There was a slightly erosive appear- 
ance to the bony wall (Fig. 2, A). The tissue was sent to the laboratory for 
microscopic examination. Primary closure was performed, despite the large 
bony defect. 


Pathology Report.— 


Gross pathology: The specimen consisted of a flat piece of soft, yellow- 
brown-gray tissue measuring 2 by 1.3 by 0.2 em. 

Microscopic pathology: The entire specimen was the seat of severe chronic 
inflammation. Two distinct zones were present: (1) a zone of intense cellular 
infiltration with plasma cells, lymphocytes, and a relatively small number of 
leucocytes, with many newly formed blood vessels and minimal to moderate 
extravasations of red cells; (2) an adjacent zone of fibrosis in which similar but 
relatively few inflammatory cells were present. In the latter zone there was 
foeal recent extensive hemorrhage. The zone of cellular inflammation was 
foeally covered with stratified squamous epithelium which was infiltrated with 
many leucocytes. 

Pathologic diagnosis: Radicular cyst with severe chronic inflammatory 
reaction in the wall. 

Course.—Penicillin therapy was continued. The course was uneventful. 
The incision was intact, and the sutures were removed on May 21 following 
seventy-two hours of penicillin therapy (360,000 Oxford units). 
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The total amount of penicillin administered was 720,000 Oxford units 
neluding the period of treatment for acute tonsillitis. 

On June 20, 1945, the patient was re-examined. The union of the socket 
issues was firm and intact. Roentgenographie examination showed bony repair 
if the cavity in the ascending ramus (Fig. 2, B). 


A. 





B. 
Fig. 2.—Case 1. A, Postoperative lateral roentgenogram showing bony cavity in the 


ramus of the mandible, May 18, 1945. B, Postoperative roentgenogram, one month later than 
i (June 20, 1945), showing bony repair of the cavity in the ramus. 


Case 2.—A soldier, aged 25, entered the Dental Clinic on May 19, com- 
plaining of severe pain at the angle of the left side of the mandible. Acute 
cellulitis was present. The submaxillary and sublingual lymph nodes on the left 
side of the mandible were palpable and tender, Clinical and roentgenographic 
examination revealed an acutely tender, inflamed area about the erupting left 
nandibular third molar (Fig 3). Marked trismus was also noted. 
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Diagnosis: Pericoronitis, acute, suppurative, severe, with cellulitis, acute, 
nonsuppurative. 

Therapy.—Penicillin therapy was immediately instituted. Hot saline irriga- 
tions and codeine were prescribed. 

On May 22, after twenty-eight hours of penicillin therapy, the acute symp- 
toms had completely subsided. Under local anesthesia, surgical removal of the 
offending tooth was performed. 

Course.—On the day following the extraction, May 23, the facial edema was 
marked, but there was little rise in temperature (99.2) ; the pulse rate was 88. 
On the succeeding day, May 24, the condition was greatly improved, but some 
residual trismus was still present. 

Forty-four hours after operation the sutures were removed. Recovery was 
complete and the incision was intact. The total number of hours of active treat- 
ment was 72, and the total amount of penicillin administered was 360,000 Oxford 
units. 





Fig. 3.—Case 2. Lateral roentgenogram showing mesioangular impacted right third molar, 
May 19, 1945. 


Case 9.—A soldier, aged 27, was admitted to the hospital on May 24, com- 
plaining of severe pain and tenderness at the angle of the left side of the man- 
dible. There was some trismus, but the lymph nodes were not particularly pal- 
pable. The pericoronal flap over an erupting left mandibular third molar was 
inflamed, raised, and suppurative (Fig. 4). 

Diagnosis: Pericoronitis, acute, suppurative, severe. 

Therapy.—Penicillin therapy was immediately instituted. Hot saline irriga- 
tions and codeine were prescribed. 

On May 25, after twenty-four hours of penicillin therapy (120,000 Oxford 
units), the acute symptoms were seemingly controlled. The surgical removal 
of the erupting tooth was performed at this time. In view of the uncertainty 
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f the acute phase, an iodoform gauze drain was inserted at the distal margin 
f the closed incision. 

Course-—On May 26, twenty-four hours later, the gauze was removed. The 
neision did not appear intact, and the sutures were removed. The operative 
ite was very bland in appearance, but muscle pull made the wound gape. The 
enicillin therapy was continued. 

After forty hours of postoperative penicillin treatment, the condition of the 
atient was completely improved. The socket was healing by granulation tissue. 

The patient was discharged on May 27, asymptomatic, after a total of 
:20,000 Oxford units had been injected. 





Fig. 4.—Case 9. Lateral roentgenogram of partially erupted left mandibular third molar with 
pericoronal capsule in evidence (arrows), May 24, 1945. 





Case 23.—A soldier, aged 27, was admitted to the hospital on June 14 for 
removal of an erupting right mandibular third molar. Upon admission the 
patient was asymptomatic, but gave a history of repeated episodes of pericoron- 
itis over the erupting tooth. Clinical and roentgenographic examination revealed 
a severely impacted, mesioangular erupting tooth, with curved roots and marked 
exostosis (Fig. 5). 

Diagnosis: Pericoronitis, chronic, nonsuppurative. 


Therapy.—tIn an effort to alleviate a potentially severe postoperative course, 
80,000 Oxford units of penicillin were administered. prophylactically. 

On June 15, under local 1 per cent procaine with 1-50,000 adrenalin anes- 
thetic, the erupting molar was sectioned and excised. As predicted, the removal 
of this tooth was prolonged and difficult. The operative site was closed pri- 
marily. The penicillin therapy was continued. 
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Course—On June 16, twenty-four hours later, there was marked facial 
edema, slight trismus, but very little pain. The operative site was mild in 
appearance. 

The next day, June 17, after fifty-six hours of postoperative penicillin 
therapy, there was a slight residual facial edema, but the trismus had disappeared 
and the patient was very comfortable. The line of incision was intact, and the 
sutures were removed. 

The total time of treatment was seventy-two hours, and a total of 360,000 
Oxford units of penicillin was injected. 





Fig. 5.—Case 23. Lateral roentgenogram of severely impacted erupting right mandibular third 
molar. Prophylactic penicillin therapy instituted prior to removal, June 14, 1945. 


CoMMENT ON GrRouP 1 


The seven acute cases of this group received penicillin until the acute symp- 
toms had subsided (Table I). At this time it was likely that the blood stream 
and ever-infective pericoronal tissues had been exposed to an adequate and 
prophylactic concentration of penicillin. For this reason, surgical intervention 
was justified at this time. A minimum of 80,000 Oxford units (sixteen hours) 
and a maximum of 140,000 Oxford units (twenty-eight hours) were injected 
in these cases. 

Case 1 had received 360,000 Oxford units for the treatment of a coincident 
acute bilateral follicular tonsillitis. The erupting tooth was removed at this 
time, but it was impossible to differentiate the hours of active treatment required 
to subside the acute pericoronitis from that of the acute tonsillitis. 

Case 23 gave radiographically the impression of a complicated extraction. 
Accordingly, prophylactic penicillin was administered to see if it would abort 
a potentially severe postoperative period. Although there was a marked facial 
edema following this prolonged extraction, primary closure was successful, and 
the edema had resolved in seventy-two hours. 

In no event were there any untoward postextraction sequelae. From the 
viewpoint of clinical hours of active treatment, there was no apparent difference 
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n the postoperative course of either the acute or chronic cases. .All the hospital 
eatments were completed by seventy-two hours of active penicillin therapy. 


TABLE I. SurGicaAL REMOVAL OF ERUPTING TEETH WITH PRIMARY CLOSURES 

















PENICILLIN ACTIVE 
(OXFORD UNITS) TREATMENT 
PRE- POST- PRIMARY 
ASE | DURATION | OPERATIVE | OPERATIVE |HOURS| UNION REMARKS 
1 Acute 360,000 360,000 72 Yes Extraction after recovery from 
tonsillitis 
2 Acute 140,000 220,000 72 Yes Extraction at 28 hours when 
symptom-free 
3 Chronic 340,000 68 Yes 
4 Chronic 220,000 44 Yes 
5 Acute 120,000 240,000 72 Yes Extraction at 24 hours when 
symptom-free 
7 Chronie 360,000 72 Yes Erupting right maxillary cuspid 
8 Chronic 360,000 72 Yes Iodoform drain removed 24 hours 
postoperatively 
9 Acute 120,000 200,000 64 No Healed by granulation ; discharged, 
asymptomatic 
10 Chronic 360,000 72 Yes 
11 Chronic 280,000 56 Yes 
12 Chronic 280,000 56 Yes 
13 Chronic 360,000 72 Yes 
18 Chronie 280,000 56 Yes 
19 Chronic 240,000 48 Yes 
20 Acute 140,000 220,000 72 Yes Extraction at 28 hours when 
symptom-free 
21 Acute 100,000 260,000 72 Yes Extraction at 20 hours when 
symptom-free 
22 Acute 80,000 240,000 64 Yes Extraction at 16 hours when 
symptom-free 
23 Chronic 80,000 280,000 72 Yes Impression of difficulty in re- 


moval; prophylactic therapy for 
16 hours preoperatively 





Group 2. Cellulitis of Dental Origin 
Case REpPoRTS 


Case 15.—A soldier, aged 32, was admitted to the hospital on May 31 with 
a large swelling of the right cheek. A history of ten days’ pain and swelling at 
this site was elicited from the patient. The right submaxillary and sublingual 
nodes were tender and palpable. There was trismus and pain in the right man- 
dibular intraoral tissues. A large, raised, fluctuant mass was present at the 
right buceal aspect of an edentulous lower mandible. A tiny point of suppura- 
tion was noted at this site. 

Radiographic examination revealed the presence of a retained right man- 
dibular molar root confined within a small sequestrum of bone, 10 mm. by 5 mm. 
in size (Fig, 6, A). 

Diagnosis: Alveolar abscess, acute, suppurative, severe, with cellulitis, acute, 
nonsuppurative. 

Therapy.—Under nitrous oxide-oxygen general anesthetic, incision and 
drainage were established immediately after admission. A culture was taken 
trom the profuse discharge of pus. An iodoform gauze drain was inserted. 


Penicillin therapy was ordered following the operative procedure. Hot 
saline mouth irrigations and codeine were also prescribed. 
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Fig. 6.—Case 15. A, Lateral roentgenogram showing presence of a retained right man- t 
dibular molar root (arrows) ; preoperative, May 31, 1945. B, Roentgenogram showing postopera- 
tive absence of retained root, June 5, 1945. C, Lateral roentgenogram showing postoperative 
repair of the alveolar crest, Aug. 1, 1945, upper denture in place. 








PENICILLIN IN DENTAL INFECTIONS 639 


Course.—Twenty-four hours later, June 1, the subjective symptoms had 
mproved. The intraoral condition was good, but the facial edema was subsiding 
slowly. The iodoform drain was removed. 

On June 2, the following day, the subjective symptoms had been completely 
relieved. The external facial swelling had disappeared. The active treatment 
o date had consisted of sixty-eight hours (340,000 Oxford units) of penicillin 
herapy. 


Therapy.—tThe penicillin was continued another twenty-four hours as a 
prophylactic measure. At this time, under local 1 per cent procaine with 
i :50,000 adrenaline, the sequestrum and retained root were removed surgically 
Fig. 6, B). The laboratory had reported a culture of alpha-hemolytiec strepto- 
coeei, a penicillin-suseeptible organism, from the earlier incision and drainage. 
The antibiotic drug was continued postoperatively. 


Course.—The clinical response was very uneventful. Recovery proceeded 
rapidly. In view of the severity of the original infection, the postoperative 
penicillin was maintained for seventy-two hours (360,000 Oxford units), at 
which time the sutures were removed. 

The total amount of penicillin used in the preparation for the removal of 
the root and sequestrum was 480,000 Oxford units injected following the incision 
and drainage of fluetuant abscess. 

On Aug. 1, 1945, the patient was re-examined. Primary repair was progres- - 
sing uneventfully. Roentgenographic examination showed bony replacement 
and repair of the alveolar crest (Fig. 6, C). 


Case 24.—A soldier, aged 23, was admitted to the hospital on June 11. 
Examination revealed a pallid-appearing, otherwise healthy patient, with severe 
pain and tenderness at the site of recent right mandibular extractions. The 
second and an erupting third molar had been removed on June 2, but healing 
had not followed (Fig. 7, A). 

An interesting side light was the use of local penicillin therapy injections 
at the buccal and lingual aspects of the socket one week prior to admission. 
Up to that time, usual local care with guaiacol and glycerine, eugenol dressings, 
and frequent hot saline irrigations had been ineffective. Eight thousand Oxford 
units of penicillin with 0.5 ¢.c. of 1 per cent procaine were injected into the 
lingual tissues on June 5. The only relief noted by the patient on returning the 
following morning was that of anesthesia: from the procaine. At this time, 
June 6, 8,000 Oxford units of penicillin without procaine were administered at 
the same site. Twenty-four hours later, there was reported no relief from the 
symptoms. Then on June 7, 10,000 Oxford units were administered, but the 
same unchanged symptoms were reported on the following day. 

Pain and suppuration from the sockets persisted for several days despite 
the varied and intensive local care. On June 11 the patient was admitted to 
the hospital for further care and treatment. 


Diagnosis: Osteitis, acute, suppurative, severe, right mandible, postextrac- 
tion, of ten days’ duration. 


Therapy.—tIntramuscular penicillin therapy was instituted immediately. 
After twenty-four hours of continuous therapy, there was little or no relief 
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B. 


Fig. 7.—Case 24. A, Preoperative lateral roentgenogram showing extraction sites of 
the right mandibular second molar and an erupting third molar, June 11, 1945. B, Postopera- 
tive (curettage and débridement) showing bony regeneration in the extraction sites, June 27, 


1945. 
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rom the subjective symptoms. However, the tissue site was somewhat less 
ender to palpation and less cyanotic in appearance. A culture was taken of the 
ontaminated socket. 

On June 12, curettage and débridement of the necrotic sites were performed 
| the operating room under local 1 per cent procaine anesthetic. In view of 
he infective state of the retromolar tissues, 2 ¢.c. of the anesthetic were in- 
tilled at the foramen ovale by an extraoral injection. Following careful irriga- 
ion of the extraction sites, plastic closure of the wound was performed. 

Penicillin intramuscularly, hot saline mouth irrigations, codeine, and 50 
ig. daily of thiamine chloride were prescribed postoperatively. 

Course.—Relief from pain was slow and gradual. The culture was reported 
s nonhemolytie staphylococcus by the laboratory, and the penicillin therapy 
vas continued at time intervals, at 10 o’clock, 2 o’clock, and 6 o’clock, day and 

night. 

After seventy-two hours of active treatment (360,000 Oxford units), the 
condition was greatly improved. Subjective symptoms had subsided, and the 
plastic closure was successful. The operative site had resumed a normal, healthy 
appearance, and there was no sign of infection about the sutures. 

Active therapy was continued another day in order to retain an intact blood 
clot. At this time, June 16, the sutures were removed. The closure was still 
complete, and the patient was symptom-free. 

A total of 600,000 Oxford units of penicillin requiring 120 hours of active 
treatment was administered by the intramuscular route. 

On June 27, 1945, the patient was examined again. Clinical and roent- 
genographie signs of repair were evident (Fig. 7, B). 


CoMMENT ON Group 2 


The administration of penicillin was employed in six cases of acute cellu- 
litis of dental origin (Table II). Case 6 and Case 15 presented fluctuant ab- 
scesses on admission. Incision and drainage were performed, but, as a guide 
toward evaluating the postoperative picture, penicillin was ordered. Although 
recovery followed rapidly without complications, it is impossible to accredit 
the penicillin. 

Case 16, Case 17, and Case 31 illustrated the continuance of the soft tissue 
breakdown regardless of the intensity of penicillin therapy. However, the 
clinieal course was benign until fluctuation ensued, despite the severity of the 
infection at the time of instituting the drug. Surgical intervention under this 
sustained prophylactic and postoperative penicillin care seemed to bring rapid 
resolution of these infections and uneventful recovery. But antibiotic therapy 
was not a substitute for proper surgical measures. 

Case 24 presented a marked osteitis following the removal of an erupting 
mandibular third molar and an adjacent involved second molar. <A stubborn 
alveolagia and the necrotic sockets had persisted despite ten days of intensive 
local care. In the latter were included injections of penicillin at the site. Under 
the prophylactic administration of penicillin, curettage and débridement were 
interposed. Early recovery under continued penicillin care followed a success- 
ul primary closure. 
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Group 3. Dental Infections Complicated by an Acute, Suppurative, 
Generalized Vincent’s Stomatitis 


In this group, the problems of oral surgery in the face of associated Vin- 
cent’s infection were considered. It was thought that necessary surgical inter- 
vention might be justified by a prophylactic administration of adequate peni- 
cillin to control the Vineent’s, and to prepare the infected operative site for 
retention of a blood clot. 

The diagnosis of Vincent’s stomatitis was made at all times from the cardinal 
clinical symptoms of necrotic interproximal papillae, pain, hemorrhage, and fetid 
odor. Laboratory smears were performed only as an informative adjunct in 
confirming the diagnosis. 

Supportive therapy to the penicillin care was maintained with a bland high- 
vitamin diet and frequent hot saline mouth irrigations. Generaliy, a daily vita- 
min dosage of 300 mg. ascorbic acid, 50 mg. nicotinic acid amide, and 15 mg. 
riboflavin was administered. 


Case Reports 


Case 26.—A soldier, aged 27, was admitted to the hospital for treatment of 
several bloody, cracked, herpetic lesions on the upper and lower lips. There was 
marked hypertrophy and ulceration of the interproximal gingivae. The tongue 
was painful; several tiny ulcers were present at the tip and along the lateral 
aspects of its dorsal surface. A severe pericoronitis was present at the site of an 
erupting right maxillary third molar (Fig. 8). 

The patient gave a past history of four to five days of pain, progressive 
difficulty in swallowing, and ulceration and bleeding in the mouth. 

Laboratory Examination.—A smear from the gingivae revealed the presence 
of many Vincent’s spirilla and numerous fusiform bacilli. The report of the 
differential white blood count was: ‘‘W.B.C., 8,300; segmented polys, 74; 
lymphocytes, 22; monocytes, 3; eosinophiles, 1.’’ 

Diagnosis: A. Stomatitis, Vincent’s, acute, suppurative, severe, generalized. 

B. Pericoronitis, acute, suppurative, severe. 

Therapy.—tIntramuscular penicillin, hot saline irrigations, and a bland high- 
vitamin diet were prescribed. 

Preoperative Course.-—On May 4, twenty-four hours later, there was definite 
relief from the pain and tenderness of the gingivae and the tongue. A smear for 
Vincent’s was negative. The penicillin therapy was continued. 

After a total of eighty-four hours of active penicillin treatment (420,000 
Oxford units), on June 7, there was complete relief from the acute symptoms. 
The tip of the tongue was still slightly uleerated. The gingivae had lost their 
blunted appearance. Suppuration had ceased, but the gingivae were still in- 
jected. The lesions on the lips were healed. A smear for Vincent’s was again 
negative. The teeth were then sealed and polished. 


Therapy.—As a prophylactic measure, further penicillin was continued for 
twenty-four hours (120,000 Oxford units), when the erupting maxillary molar 
was removed. The operative site was not sutured. 
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On the following day, June 9, the condition was excellent. A primary blood 
clot filled the socket. The patient was discharged. 

A total of 260,000 Oxford units of penicillin in fifty-two hours of active 
therapy was administered in the complete treatment of the pericoronal infection 
and erupting molar. This was apart from the 420,000 Oxford units required to 
bring the stomatitis to recovery. 





B. 


Fig. 8.—Case 26. A, Lateral roentgenogram of the erupting right maxillary third molar, 
June 3, 1945. B, Dental roentgenogram of erupting maxillary third molar. 


Case 28.—A soldier, aged 26, was admitted to the Ear, Nose, and Throat 
Service of the hospital on May 3, 1945, for treatment of a mild upper respiratory 
infection. On May 6, after supportive therapy, the patient was transferred to 
the Dental Service for care and treatment of a sore and bleeding mouth. A 
report, ‘‘x-ray, history, and physical findings suggestive of bilateral maxillary 
sinusitis,’’ summarized the negative physical examination. 
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Diagnosis: Stomatitis, Vincent’s, acute, suppurative, particularly empha- 
sized at the ulcerated gingivae of the mandibular incisors. 

Therapy.—Intramuscular penicillin routine, hot water with 3 per cent hy- 
drogen peroxide as a rinse, and a bland high-vitamin diet were prescribed. Sup- 
portive vitamin therapy consisted of the daily administration of 300 mg. ascorbic 
acid and 50 mg. nicotinic acid amide. 

Course.—Twenty-four hours later, May 7, the condition was improved. At 
this time, the mandibular incisors were débrided, sealed, and polished. Peni- 
eillin, 120,000 Oxford units, had been administered. 

Therapy Modified—The penicillin was discontinued at 6 p.m. Riboflavin, 15 
mg., was added to the daily vitamin prescription. Hot saline irrigations were 
substituted for the peroxide rinse. 

Course-—At 11 a.m. on May 8, the pain and tenderness, ready gingival 
hemorrhage, and increased salivation had returned. Also, in addition to these 
clinieal signs, the smear for Vinecent’s was positive. Intramuscular penicillin 
routine was resumed at 2 P.M. ' 

Following the resumption of penicillin, there was improvement of the sub- 
jective symptoms. On the succeeding day, May 9, after the additional injections 
of 100,000 Oxford units during the previous twenty-four hours, the ulcerative 
lesions were healed. 

Further penicillin (120,000 Oxford units) was injected for twenty-four 
hours. The patient was discharged on May 10, clinically improved, with a slight 
pocketing present interproximally between the right mandibular central and 
lateral incisors. 

A total of 340,000 Oxford units in sixty-eight hours of active penicillin treat- 
ment was administered in this case. There was a return of symptoms following 
the discontinuance of penicillin after 120,000 Oxford units had been injected. 
Complete recovery ensued after the resumption of eleven active hours of treat- 
ment, an addition of 220,000 units of penicillin. 

Case 30.—A soldier, aged 32, was admitted to the hospital on May 20, com- 
plaining of severe pain and swelling along the left side of the mandible. The 
left submaxillary and sublingual glands were tender and palpable. There was 
some difficulty in opening the mouth. Suppuration from all the gingivae, ten- 
derness, and blunting of the interproximal papillae were characteristic of a gen- 
eralized Vineent’s stomatitis. Further examination revealed a recent extraction 
site with necrotic and suppurative debris in the socket of the left mandibular 
first molar. 

A history was obtained of extraction of this tooth on April 24. Healing 
had never occurred. Pain and drainage were persistent. On May 6, a seques- 
trum had been removed, and local care instituted. The patient was referred to 
the hospital for further care and treatment after the superimposed Vincent’s 
became prominent about four to five days prior to admission. 


Diagnosis: A. Stomatitis, Vincent’s, acute, suppurative, severe. 
B. Osteitis, acute, suppurative, severe, postoperative, 
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Therapy.—Intramuscular penicillin, hot saline with peroxide irrigations, 
and a bland high-vitamin diet were ordered. 

Course.—The recovery was steady and complete. After two days of treat- 
ment, May 22, following admission to the hospital, recovery from the stomatitis 
was complete. The acute symptoms had subsided, and the painful socket was 
completely improved. Suppuration had ceased in both the gingivae and the 
extraction site. Granulation tissue covered the walls of the socket. The patient, 
asymptomatic, was discharged to duty. 

A total of 360,000 Oxford units of penicillin was injected in seventy-two 
hours of active treatment. 

The patient received local care for his gingivae in the form of periodontal 
treatments and irrigations. On May 31, 1945, he was re-examined by us. The 
socket was well filled, and roentgenographic signs of repair were evident (Fig. 9). 





Fig. 9.—Case 30. Post-penicillin therapy with repair beginning in socket of es left man- 
dibular first molar complicated by Vincent’s stomatitis, May 31, 5. 


CoMMENT ON GROUP 3 


Intramuscular penicillin was administered to seven patients in this group 
(Table III). 

Following recovery from the Vincent’s infection, prophylactic penicillin 
was continued in Case 25, Case 26, and Case 32 prior to surgical intervention. 
Case 27 and Case 28 were operated upon at the time clinical recovery was noted. 
All these eases .responded favorably with primary blood clots free from the 
superimposed Vincent’s infection. 

A stubborn, suppurative, postextraction socket with a generalized Vincent’s 
stomatitis of the mouth responded completely, along with the recovery from the 
associated stomatitis, under penicillin therapy (Case 30). 
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There were no particular conclusions observed as to the merits of the anti- 
Vineent’s therapy. The course seemed to follow the usual pattern of recovery 
with intensive local care. Generally in forty-eight hours there was marked 
relief from the pain and tenderness. This may have resulted since the Vincent’s 
organisms could not survive systemic penicillin care. 


Conclusion 


Maximal penicillin therapy administered by the intramuscular route has 
been useful as a supplement to the surgical procedure required in the treatment 
of certain dental infections. 
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Oral Medicine 
ABNORMAL COLOR CHANGES IN THE GINGIVAE 
Cuirton O. Dummett, D.D.S.,* NASHVILLE, TENN. 


IGMENTATION of the oral tissues is observed in a large number of indi- 

viduals who evidence no oral pathosis upon careful examination (Fig. 1). 
‘his physiologic oral pigmentation is, furthermore, not limited to any one 
particular racial group, although it does appear to be a common characteristic 
of the darker races. Varying quantities of melanin pigment cells or melano- 
}lasts in the basal layers of the stratum corneum of the epidermis are respon- 
sible for the degree of pigment. 

Pigmentation may also occur in the oral tissues as a result of disease. It is 
necessary to differentiate between normal and abnormal pigmentations since oral 
color changes may be employed as a basic aid in the diagnosis of various dental, 
systemic, and occupational diseases. 

The gingivae comprise those soft tissues which cover the alveolar bone in- 
vesting the cervical portions of the crowns and roots of the teeth. The gingivae 
are very accessible, and are usually one of the more heavily pigmented of the 
oral tissues. Monash indicates that the normal regional variation in oral pig- 
ment is from greatest in the gingivae to least in the floor of the mouth. Abnor- 
ma! color changes with which the oral tissues in general and the gingival tissues 
in particular may be affected can be conveniently classified into those of local 
and systemic origin. 


A. Local Etiological Factors in Abnormal Gingival Color 


Color changes in the gingival tissues may result from the inflammatory 
effects of irritants. These effects are the complex vascular, lymphatic, and local 
tissue reactions caused by irritations of different sorts. In these cases, it is to be 
expected that the color changes would be localized and would occur mainly in 
the regions of actual irritation. Some of the factors that frequently produce 
irritation follow. 

1. Deposits on the Gingiva-Covered Part of the TeethAmong the com- 
moner deposits that accumulate on the teeth and in the gingival suleus are 
calculus, materia alba; adherent food material, and mucin plaques. Calculus 
is one of the commonest mechanical irritants of the gingivae and is designated 
as supragingival and subgingival. Supragingival calculus irritates the gin- 
givae, which become swollen and inflamed. The circulatory effects of inflam- 
mation produce a change in color, which is seen as an intense red coloration. 


4 *Professor of Periodontics and Orai Diagnosis, Dean and Director of Dental Education, 
School of Dentistry, Meharry Medical College. 

The author desires to express sincere appreciation to the Nashville Dental Supply Com- 
pany and the S. S. White Dental Manufacturing Company for their assistance in mnkiog pos- 
sible this publication. 
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Fig. 1—Normal melanin pigmentation of the gingivae. 


Fig. 2.—Bluish congested gingivae in chronic inflammation resulting from calculus and 
other debris. 


Fig. 3.—Leucoplakia and black, hairy tongue on the dorsum of the tongue. 


Fig. 4.—Brownish-black staining of gums and mucosa from the intraoral use of tobacco. 


Fig. 5.—Coior changes of the gingivae associated with destruction of the interdental 
papillae in Vincent’s infection. 


Fig. 6.—Blue-gray metallic line in the gingivae, as a result of bismuth poisoning. 

Fig. 7.—Hemorrhagic, swollen, dark, brownish-purple gingivae in vitamin C deficiency. 
Fig. 8.—Typical bluish gingival discoloration associated with myelogenous leucemia. 

Fig. 9.—Color changes accompanying the gingivitis of pregnancy. 


Fig. 10.—Hyperplastic, brownish-red gingivae associated with Dilantin Sodium and in- 
fluenced by oral sepsis and tooth malalignment. 
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Fig. 11.) This is often influenced by a bluish tint, the product of vascular 
changes in chronic inflammation (Fig. 2.). A change in color in the inflamed 
tissues is also associated with a loss of gingival translucency which is one of the 
normal characteristics of clinically nonpigmented gingivae. This loss of trans- 
lucency is produced by the hypertrophy of the gingival tissues which become a 
deep shade of red. Materia alba, food materials, and mucin plaques are usually 
found on the exposed surfaces and produce gingival inflammatory effects similar 
to those of supragingival ealeulus (Fig. 12). In the case of subgingival caleular 
deposits, although there are the previously described circulatory color changes, 
there is an added darker color to the gingivae, resulting from the calculus de- 
posited in the gingival suleus. This caleulus is quite hard and varies in color 
from light brown through dark brown to a bluish-black color. The subgingival 
caleulus shows through the thin layer of the gingivae, and in cases of clinically 
nonpigmented tissues, a circular brown or bluish line is seen. In cases of nor- 
mally pigmented gingivae there oceurs a much darker, blue-black color as a 
result of subgingival caleulus (Fig. 13). 

2. Food Impactions and Food Stains.—One of the most common and ir- 
refutable etiological factors in gingival irritation and inflammation is the 
habitual impaction of food between approximating teeth during the process 
of mastication (Fig. 14). Protein decomposition and liberation of toxins will 
occur from such foodstuffs as meat, if they are not removed after impaction, 
and these will add to the irritation. Upon examination, these interdental tis- 
sues will be found to be swollen and darker in color than the remaining soft 
tissues, which may not be irritated. Circulatory changes and the production 
of subgingival calculus, often a result of tissue responses to inflammation, are 
the factors responsible for the color changes seen in the gingivae. 

Although not consistently productive of an irritating effect, certain food- 
stuffs will produce a transient oral discoloration which may be mistaken for a 
true endogenous pigmentation. Included in these staining agents are fruit such 
as blue grapes, blackberries, blueberries, beets, strawberries, star apples (tropi- 
cal fruit), and jams and jellies made from these fruits. The coloring agents that 
are included in hard eandies may stain the oral tissues purple, green, red, blue, 
or any color used. Licorice is a common offender. These colors usually wear off 
without any particularly deleterious effect. Allergic local reactions in the sensi- 
tive oral tissues of some individuals may occur and have been known to be rather 
disturbing. 

3. Mechanical Irritants—Gingival inflammation similar to that caused by 
caleulus is often produced by gingivally overextended and ill-fitting porcelain, 
aerylic, and gold crowns or fillings, and by poorly designed clasps in partial 
denture prosthesis. Clinically, the marginal gingivae become congested and 
bluish-red, and bleed easily when probed. (Fig. 15.) 

In the mechanical irritation that might be produced by incorrect tooth- 
brushing, in addition to the inflammatory changes ordinarily seen, there may 
also oceur significant changes in the form and contour of the gingivae, the 
latter becoming either hypertrophic or atrophic, depending upon the direction 
of incorrect brushing. 
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Fig. 11. 


: 


Fig. 12. 


Fig. 11.—Inflammatory changes in the gingivae resulting from supragingival calcular 
deposits. 
Fig. 12.—Materia alba producing hypertrophic, reddened gingivae. 
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Fig. 14. 


Fig. 13.—Color changes in previously pigmented gingivae resulting from subgingival 
calculus. 
Fig. 14.—Area of food impaction between upper right central and lateral incisors. 
The tissues are swollen and darker in color than the remaining gingivae. Some trauma has 
ilso occurred on the lower gingivae producing the darker color around the lower right central 
ind lateral incisors and cuspid. 
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As has already been indicated, the absence of contact permits the forceful 
wedging of food between the teeth during the masticatory process. Such lack 
of contact may be produced by (1) interproximal dental caries (Fig. 16), (2) 
an abnormal tooth form, (3) a faulty restoration which fails to reproduce 
normal tooth contour and adequate marginal ridges, (4) tooth loss without 
replacement, (5) drift, or (6) malalignment of the teeth. 

In addition to lack of contact, dental caries may cause some gingival 
irritation, when it occurs in the gingiva-covered part of a tooth. The carious 
process involves an actual disintegration of the tooth structure and the jagged 
edges of the resultant cavity irritate the gingival tissues, which become in- 
flamed. In a large number of cases the carious process may continue beneath 
the gingivae. The discolorations and inflammation which can occur in such 
eases are shown in Fig. 17. 

The removal of mechanically irritating factors is all that is necessary to 
eliminate the color changes of gingival inflammation, and thus restore the tissues 
to their normal healthy appearance. 


4. Atmospheric Irritants——An increase in melanin, with an accompanying 
darkening in color of the part involved, results from exposure to the action of 
sunlight, wind, temperature changes, dust particles, and other atmospheric 
irritants. The pigmentation of the skin which occurs from exposure to sun- 
light has been regarded by Edwards and Duntley as a secondary type of 
melanin pigmentation as compared with the primary type in which pigmentation 
is controlled by racial and constitutional factors. A similar secondary pigmen- 
tation may and does occur in the oral tissues and is seen in some mouths as a 
brownish-red color of the anterior labial gingivae, distinctly darker than the 
color of the less exposed posterior and lingual gingivae. 

Dusts may act as carriers of bacterial infections, in addition to being me- 
chanical and chemical irritants, to both the teeth and oral mucosa. Originating 
from metals, minerals, animals, or vegetables, dusts are classified as organic and 
inorganic. They have an irritating effect on the oral mucosa and may produce 
hyperemia and inflammation of the gingival tissues, especially in cases of mouth 
breathers (Fig. 18). Bluish-red color changes in the gingivae as a result of 
these dusts are well known, and are seen in charcoal, anthracite, and cement 
workers. Carbon, iron, and the heavy metals have also been incriminated as 
etiological factors in extrinsic pigmentogenesis. The coal or metal dusts accumu- 
late on the surface of the gingivae and penetrate various levels of epithelium, and 
sometimes even the dermis, producing a pigmentation of the gum margins. There 
are numerous occupations in which the discoloring effects of inorganic and or- 
ganic dusts may be observed. A partial list of these occupations may be ob- 
tained from the United States Department of Labor’s bulletin, Occupational 
Hazards and Diagnostic Signs. Schour has also listed a large number of occu- 
pations in his monograph entitled Oral Manifestations of Occupational Origin. 

In so far as gases are concerned, bromine has been known to produce a 
brownish discoloration of the skin and oral mucous membranes. Other gases 
such as ammonia gas, carbon monoxide, tear gas, phosgene, and mustard gas may 
produce diffuse inflammations of the labial and buccal mucosa. 
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In addition, abnormal atmospheric and thermal conditions, such as extremes 
of dry heat and compressed air, produce drying of the mucous membranes and 
cyanosis of the mucosa. 


5. Chemical Irritants——There are a large number of chemical agents which 
produce specific color changes in the gingivae, in addition to those changes 
which may result from the irritating actions of the drug itself. A few of the 
commoner chemical agents are: 


1. Silver compounds: for example, silver nitrate, a caustic, which in the presence of 
a reducing agent stains the skin and oral tissues an indelible black. If silver solutions are 
continuously applied on-the external surfaces of the mucous membranes or denuded skin, 
the silver is often absorbed, permanently staining the surfaces, and giving the skin and mucous 
membranes an ugly gray appearance. This is a localized argyria, which used to be one of 
the commoner types of pigmentation. Speigel reported that the mucous membranes of the 
mouth tend to be more markedly discolored in those regions where contact is made with 
silver amalgam fillings. 

2. Copper: contact with copper in various occupations may produce a greenish, 
greenish-blue, or red line at the gingival borders. This is associated with cutaneous erup- 
tions and gingivostomatitis. 

3. Nickel compounds: such compounds as nickel carbonyl produce cyanosis. 

4, Tetra-ethyl lead: this substance may produce the ‘‘lead line’’ in the gingivae of 
garage workers and gasoline blenders. 

5. Phenol or carbolic acid: phenol is a caustic which, when applied to the oral tissues 
in concentrated solution, produces a white opaque eschar which falls off in a few days, 
leaving a reddish brown stain which may remain for a few weeks. 

6. Nitric acid: this colorless fuming liquid is caustic and has a suffocating odor, It 
stains the skin and oral tissues a bright yellow. 

7. Sulfuric acid: this is a colorless oily liquid with a caustic and corrosive effect on 
the tissues, which become charred leaving a black slough. 

8. Acetic acid: this organic acid has a caustic action on the mucosa. It produces a 
jellylike change in the mucosa and a grayish-white or blackish discoloration. 

9. Benzene: contact with this substance produces hemorrhages, stomatitis, and a 
bluish discoloration of the mucosa. 

10. The dyes: these are chemical compounds with antiseptic, irritant, and bacterio- 
static properties. Aniline enters through the skin and oral mucosa and may produce a blue 
discoloration of tissues. Merecurochrome, gentian violet, methylene blue, and scarlet red are 
dyes which stain gingival tissues for short periods of time. Certain types of lipstick may 
initiate gingival inflammation or may cause absorption of pigments (tribromfiuorescein) 
into the gingival tissues. Tooth powders containing charcoal have been reported as an 
uncommon extraneous source of gingival pigment. 


In addition to these few chemicals, mention should also be made of the stain- 
ing and irritating effect of tobacco, whether it is smoked or chewed. The indict- 
ments of smoking cigarettes, chewing tobacco, drinking alcohol, and eating 
highly spiced foods in the production of leucoplakia are well known. Fig. 3 
shows a ease of leucoplakia of the dorsum of the tongue in an individual who 
indulged in habitual and excessive smoking and drinking over several years. 
Superimposed on the keratinized area toward the posterior portion of the dorsum 
anterior to the cireumvallate papillae can be seen a black, hairy portion of the 
tongue. This area is composed of hairlike filaments originating from elongated 
filiform papillae. Some investigators think that black, hairy tongue is a con- 
genital anomaly, while others indicate that the dark coloration may be due to 
staining by substances ingested. Still other observers have ascribed the color 








656 CLIFTON 0. DUMMETT 
to the cellular changes in keratosis. Continued contact between tobacco or snuff, 
and mucous membranes eventually produces a brownish-black staining of the 
mucosa (Fig. 4). Continuous use of the Areca or betel nut as a masticatory 
has produced a staining of the mucous membranes. 

6. Infectious Irritants and Periodontal Degenerations.—Typical of the 
color changes that may occur in tissues as a result of infectious agents is that 
of uleeromembranous gingivitis (Vincent’s infection). In this infectious 


Fig. 15. 





Fig. 16. 


Fig. 15.—Inflammatory changes in the gingivae around poorly constructed: metal crowns. 

Fig. 16.—Hypertrophic gingivitis between central incisors and between left central and 
lateral incisors resulting from the forceful impingement of food on the gingival crests. Dental 
caries has produced the loss of tooth contact. 
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disease, there is formed what Box referred to as a grayish or greenish yellow, 
pasty slough, or pseudomembrane which leaves a sensitive bleeding surface when 
rubbed off. 


The destruction of the interproximal papillae together with the pres- 
ence of the pseudomembrane constitute two of the most important pathognomonic 
signs. (Fig. 5.) 





Fig. 17. 





Fig. 18. 
Fig. 17.—Gingival discoloration from the extension of dental caries beneath the gingivae. 
Fig. 18.—Mouth breather with gingivae showing the inflammatory effects of the irritating 
ction of dusts. 
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In the degenerative type of periodontal disease referred to as periodontosis, 
the gingival tissues lose their normal healthy appearance and may become 
slightly purplish, especially in areas around and adjacent to migrating teeth 
(Fig. 19). 

In incipient periodontal disease, the alveolar mucosa may take on a vio- 


laceous color as a result of reduced oxygen tension in the tissues. This change is 


apparently indicative of some local or general metabolic aberration, associated 
with the oxygen tension of the tissues. 

Another reason for color change is the presence of enlarged venules. This 
is a sign that an established infection is draining through the soft tissue walls 
of the infected pockets into the general circulation. 

7. Traumatic Irritants.—If seen in limited areas, a change from a pre- 
existing normal gingival color is indicative of early periodontal disease. As a 
result of traumatogenic occlusion, there may be formed traumatic crescents which 
extend over a segment of the labial are of the marginal gingivae and have an 
abnormally deep purplish-red color (Fig. 20). Infrequently, they are of a 
lighter color than the normal gingiva, especially when superimposed upon a gen- 
eralized gingivitis, or when the traumatic effect alone induces hyperplasia. 

Abnormal habits are definite etiological factors in the production of trau- 
matogenie occlusion. Such a habit as persistent thread-biting on the anterior 
teeth may cause alveolar resorption, soft tissue destruction, caleular formation, 
and excessive tooth mobility. The soft tissues become swollen and cyanotic in 
appearance. (Fig. 21.) 

Traumatogenic occlusions with accompanying changes are often induced by 
faultily constructed dental restorations. Fig, 22 illustrates two poorly con- 
structed and unesthetic anterior bridges which are direct sources of traumato- 
genic occlusion and are producing definite color changes in the soft tissues which 
are hypertrophied, hemorrhagic, and unhealthy looking. 

8. Irradiation by Roentgen Rays and Radium.—aAs a sequel to various de- 
grees of roentgen-ray dermatitis there is frequently associated a pigmentation 
of the skin. The changes in pigmentation are due to local factors and are 
related to the stimulation noted in exposure to actinie rays and sunlight. Al- 
though melanosis of the oral tissues after irradiation has been observed, it 
occurs rather infrequently and is usually transitory. 


B. Systemic Etiological Factors in Abnormal Gingival Color 


The mechanism by which pigmentation of the gingivae arises from sys- 
. temie disturbances is much more complex than that from local irritations. In 
these cases color changes are not localized and may occur in any portion of the 
gingivae. Some of the systemic conditions that may be responsible for oral color 
changes follow. 

1. Endocrine Diseases.—The endocrine system consists of those glands 
whose function is to secrete into the blood or lymph a substance which plays an 
important role in metabolism, regulating the speed with which every body func- 
tion is performed. Present knowledge of endocrinology is still rather limited 
even though certain facts are fairly well established. Mild glandular disturb- 
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ances have been known to create oral changes and periodontal lesions. The large 
number of theories that have been propounded to account for the relationship 
vetween the endocrine glands and periodontal disease are indicative of both the 
amount of interest and the lack of specificity in the relationship. 


Fig. 19. 





Fig. 20. 


Fig. 19.—Cyanosed appearance of the gingivae around migrating teeth in periodontosis. 
Fig. 20.—Darkening of traumatic crescents in periodontal disease originating from trau- 
matogenic occlusion. 


Addison’s Disease—As far as the production of abnormal gingival color 
from diseases of the endocrine glands is concerned, one of the more well-known 
conditions is a disturbance associated with disease of the adrenal cortex and 
parathyroid glands. Commonly known as Addison’s disease, the condition is 
produced by the complete bilateral destruction of the adrenal cortex. The de- 
structive process is most often tuberculous in origin, but in a small number of 
cases it is due to a curious atrophy of the adrenal cortex of unknown cause. It 
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is characterized by a bronze pigmentation of the skin, severe prostration, pro- 
gressive anemia, low blood pressure, diarrhea, and digestive disturbances. Among 
the outstanding symptoms of the disease is a diffuse pigmentation which is most 
characteristically found in the gingivae, tongue, buccal mucosa, and hard palate, 


Fig. 21. 





Fig. 22. 


Fig. 21.—Cyanotic appearance of hypertrophied gingivae, caused by thread-biting habit. 
Fig. 22.—Poorly constructed restorations producing traumatogenic occlusion and the ac- 
companying changes in gingival color. 
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s well as in other parts of the body. It is essential to note that recognition of 
he pigmentation is of the greatest importance, since fatalities are likely to result 
rom mild traumatisms to patients suffering from this disease. Conn and Mat- 
ews indicated that since patchy pigmentation of the gingivae occurs physio- 
ically in a large proportion of Negroes, this sign (an important supplemen- 
ary eriterion in whites) is of little significance in Negroes. Pigmentation on the 
lorsum of the tongue is important. The theory that is given greatest favor holds 
iat the pigmentation is due to the presence of a specific oxidase in the skin, 
hich forms melanin from dioxyphenylalanine. This is a normal precursor of 
drenaline. Because of the adrenal disease, dioxyphenylalanine is not converted 
to adrenaline as promptly as usual. It becomes fixed in the skin, and is con- 
verted to melanin. 





Fig. 23.—Darkened appearance of the gingivae in a patient suffering from diabetes. 


When it occurs in the gingival tissues, the pigmentation of Addison’s disease 
is spotty or streaked and is brownish or black in color. The palate, floor of the 
mouth, the inside of both cheeks, and the upper and lower lips may be covered 
with a definite bluish-brown, pigmented film. 

Diabetes is another well-known condition which occurs as a result of a dis- 
turbance in the endocrine system. The islands of Langerhans are irregular 
cellular structures in the pancreas. It is believed that they produce an internal 
secretion, insulin, which is connected with carbohydrate metabolism. The degen- 
eration of these structures is held to be one of the causes of diabetes. In diabetes 
mellitus, as a result of the disturbance in carbohydrate metabolism, carbohydrates 
introduced as foods cannot be properly stored. Thus, the blood sugar level be- 
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comes higher than normal. Among the periodontal lesions eliciting suspicion of 
diabetes are acute pericementitis, acute gingival abscess, and polypoid prolifera- 
tions arising from the undersurface of the free gingivae and containing pus. 
The gingivae may be edematous and spongy, and may become somewhat dark- 
ened to a reddish-brown color (Fig. 23). Caleulus is commonly present, increas- 
ing rather quickly and obliterating a large portion of the tooth in those cases in 
which oral hygiene is lacking. These accumulations cause a marked gingivitis 
and marginal periodontitis. 

Hemochromatosis, usually referred to as bronze diabetes, is another disease 
which is characterized by pigmentation of the skin and viscera with hemosiderin 
and hemofuscin. The bronze pigmentation of the skin is generalized, often in- 
volving the gingivae and mucous membranes. Associated medical findings in- 
elude diabetes mellitus and involvement of the anterior lobe of the pituitary 
gland. 

Disturbances in other glands of the endocrine system are known to produce 
oral tissue changes, even though the matter of abnormal gingival color has not 
been given any particularly special emphasis. Chloasma, a condition found in 
young girls and associated with the first menstrual period, is another abnor- 
mality in which there occurs a pigmentation of the cutaneous side of the lips. 
Exophthalmie goiter or hyperthyroidism does, on rare occasions, cause a pig- 
mentation similar to that of Addison’s disease. Other nonspecific pigmentations 
have been reported in cases of hypothyroidism, hyper- and hypopituitarism, and 
in other affections of the gonads and thymus glands. 

2. Pigmentations as a Result of Metallic Poisoning.—Mention has already 
been made of the color changes in the oral tissues as a result of local contact 
with metals in industrial occupations. The prolonged systemic administration 
of heavy metals used for various therapeutic purposes may have a cumulative 
effect on the gingival tissue when there is an impairment of the free and con- 
tinuous circulatory flow. 

Bismuth is one of the heavy metals used in antisyphilitic treatment. Bis- 
muth sulfide intoxication is evidenced by an important clinical sign in the nature 
of a bluish-gray line in the marginal gingivae (Fig. 6). Small black dots are 
also often seen and may occur on the cheeks and sides of the tongue. 

In eases where there existed an original gingival pigmentation, it has been 
difficult to differentiate between it and that produced through bismuth intoxi- 
cation. In my observations during oral examinations of over two hundred 
Negroes undergoing anti-syphilitie therapy over varying periods of time, from 
the initiation to the completion of treatment, it was noted that, regardless of the 
presence or absence of pigmentation in the gingiva] tissues, there was the tend- 
ency toward a characteristic staining of the free margins of the gingivae in in- 
dividuals subjected to bismuth injections. In those cases of severe bismuth 
stomatitis there was an extension of the staining to involve tissues other than 
the free gingival margins. In the cases in which an original pigmer.tation existed, 
there occurred later a gray-white or purple-white color that seemed to be super- 
imposed on the purplish-black base. It was this color change that formed a basis 
of diagnosis of bismuth intoxication in these specific cases, rather than the pre- 
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~imed darker color change in those gingival crests which originally lacked the 
igmentation that was present in the remaining gingival tissues. 
Mercury and lead are two other heavy metals which produce definite oral 
lor changes. In the ease of mercury, poisoning results more from the metal 
mpounds than the metal itself, the intoxicants entering the body through the 
<in, inhalation, or ingestion. The symptoms include loosening of the teeth, sali- 
vation, and stomatitis. The gingivae eventually swell and bleed easily. Various 

scriptions have been given of the mercurial line, occasionally observed along 
tie gingival margins. Some writers call it brownish; others say it is bluish; 
others indicate it is a dirty red. It has also been described as purplish along the 
swollen margins of the gingivae. 

In the ease of lead poisoning or plumbism, the pigmentation is more specific. 
Lead poisoning is probably the most prevalent industrial occupational disease. 
Among the oral symptoms are a metallic taste in the mouth, salivation, stomatitis, 
and the presence of a lead line, the Burtonian line. This is caused by a deposit 
of fine granules of lead sulfide in the dermis and other deeper layers of the 
gingivae. The pigmentation occurs as a blue-black spot around infected areas, 
on the lip or mucous membrane. MeNally described the lead line as a sharp, 
continuous blue-black line of even concentration. The injections of gold sodium 
thiosulfate may cause a violaceous eruption. Nové-Josserand and his associates 
reported three cases of a skin discoloration following prelonged, continuous in- 
travenous injections of gold compounds used in the treatment of pulmonary 
tuberculosis. The pigmentation was confined to the uncovered parts of the face 
and neck. Pillsbury and Kulchar reported two eases in which the intravenous 
use of gold sodium thiosulfate caused vitiligo, which is a disease characterized 
by the appearance of depigmented areas in the skin. 

As differentiated from localized argyria previously mentioned, it is impor- 
tant to note that a generalized argyria does occur when silver is absorbed by the 
body as a result of the internal administration of silver compounds, such as 
silver arsphenamine. The pigmentation of the skin extends through shades of 
gray and blue and is sometimes even black. Since the first description of the 
silver line on the gums, observers have emphasized the importance of this line 
in the early diagnosis of ‘‘generalized argyria.’’ Hill and Pillsbury reported 
that their analysis of cases did not justify this emphasis, since in only 10 per 
cent of the cases did they note the silver line on the gums as an important clini- 
eal sign. 

In eases of chromium poisoning a bluish-gray or purple color of the gums 
may be noted. Although rare, observers have indicated that a bluish diseolora- 
tion of the gingival margin. is seen in cases of zine intoxication. 

It is essential to note that the mere ingestion or other method of ingress of 
the heavy metals is not enough to produce gingival metallic lines. Poor oral 
hygiene and other locally irritating factors produce a chronic gingivitis which 
is also necessary. In a clean, healthy mouth the metallic lines are not likely to 
occur even though there may be some systemic intoxication. 

It is believed that the mechanism of action involves passage of the compound 
through the blood stream and storage in connective tissue. From the aceumu- 
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lated food debris hydrogen sulfide, one of the end products of protein decom. 
position, is formed and penetrates the inflamed epithelium, uniting chemically 
with the heavy metal in the connective tissue to form the metal sulfide which 
gives the metal line. Further evidence of the role of gingivitis in the production 
of the metal lines is seen in the fact that the latter are not seen in edentulous 
areas. 

Undoubtedly there are other factors such as the manner and route of admin- 
istration of the drug, the amount of the drug administered, and the time of 
administration which might affect the quantity and depth of oral tissue discolora- 
tion, but these factors are difficult to evaluate. 


3. Dietary Deficiencies——A great deal has been written about the early 
detection of nutritional deficiencies by the dentist because so many of the in- 
cipient signs occur in the oral cavity. The susceptibility and accessibility of 
the mouth and oral structures make them ideal places for the detection of 
early and advanced lesions of nutritional and other systemic diseases. 

There is no general agreement at the present time as to all of the causes 
of periodontal disease, although it is practically universally felt that faulty 
diet does affect the soft tissues adversely. Defects in the quantity and quality 
of food, especially during growth, are important factors in the etiology of 
disease. The food substances are classified into proteins, carbohydrates, fats, 
inorganic elements, vitamins, and water. It is especially in cases of certain 
vitamin deficiencies that there occur diseases of the periodontium with definite 
color changes in the gingivae. 

A deficiency in ascorbic acid (vitamin C) causes scurvy. In this disease the 
gingivae swell, ulcerate, bleed very easily, and lose their tone, becoming rather 
dark and brownish-purple in color. (Fig. 7.) Miller described the tissues as 
being blue and bloated. The swollen gingivae are caused by a breakdown in the 
capillary circulation of the gingivae. 
teeth are particularly important indications of seurvy. 

In adult rickets or vitamin D deficiency, there occurs a bright red or scarlet 
coloration of the marginal gingivae. This marginal darkening is rather charac- 
teristic and may be a generalized or localized reddening. The appearance of 
this bright red line at the margin of the gingivae is probably indicative of 
alveolar resorption starting at the crest. 

A deficiency in niacin or nicotinic acid (pellagra-preventive factor) pro- 
duces a scarlet-red stomatitis and glossitis upon which may be superimposed the 
pseudomembrane resembling necrotic gingivitis. 

Various oral lesions have been described in cases of other vitamin deficiencies 
and in the deficiencies of some of the other foods listed in the classifications. The 
particular clinical sign of gingival color changes has not received any special 
emphasis. 

4. Blood Dyscrasias.—Various types of blood disturbances are seen in the 
gingival tissues. Characteristic changes in the oral and periodontal tissues 
often result from such conditions as anemia, purpura, leucemia, granulocyto- 
penia, polycythemia, and other blood diseases. Among the signs which should 
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.e regarded with suspicion are edema, unusual bleeding or pallor, hypertrophy 
f sudden onset, and color changes in the oral tissues. The following color 
hanges may be observed. 

In chlorosis and secondary anemia, the oral mucosae are pale and the gin- 
rivae are pale, shiny, and hemorrhagic (Fig. 24). 

In myelogenous leucemia the gingival papillae are enlarged and have a 
ypieal bluish discoloration due to the infiltration of the submucosa with myelo- 
lasts and myelocytes (Fig. 8). 

In addisonian anemia (primary progressive pernicious anemia), petechial 
emorrhages, gingival bleeding, and glossitis are seen. 

In polycythemia the gingivae are cyanosed and possess a characteristic red 

color. 





> oa 
Fig. 24.—Pale, shiny, swollen, and hemorrhagic gingivae found in secondary anemia. 


In purpura hemorrhagica the gingivae possess purplish-red, hemorrhagic 
patches which cannot be pressed out. Other pathologic changes in the cardio- 
vascular and pulmonary systems may produce a cyanosis which must be differ- 
entiated from other abnormally produced color changes. 

It should be mentioned that many types of blood disease may have a clin- 
ically similar appearance and may even resemble various periodontal diseases 
of local etiology. Reliable diagnoses are therefore dependent on the most careful 
hematologic study and differentiation. 


5. Pregnancy.—A great deal has been written about the gingivitis asso- 
ciated with pregnancy. The gingival inflammation and hypertrophy are both 
probably due to endocrine alterations associated with the patient’s condition. 
Gingival hemorrhage and a change in color of the gingivae to raspberry red are 
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conditions commonly found in pregnant women. Fig. 9 shows the color changes 
accompanying gingivitis associated with a pregnant woman. 

Vicarious menstruation is another condition in which the oral mucous mem: 
branes become congested, dark brown in color, and hemorrhagic. 

6. Drug Allergy and Idiosyncrasies.—When certain drugs are taken over 
a period of time, there may occur in the oral mucosa definite changes which var) 
from a mild gingivitis to an extensive ulcerative stomatitis. In such cases pa- 
tients might be said to possess a sensitivity or allergy or idiosynerasy to the 
drugs in question, and these generalized eruptions represent the attempt on the 
part of the human body to manifest its intolerance for these chemical agents. 
As is to be expected, these oral reactions are accompanied by color changes 
which may or may not be specific. A few of the drugs which produce color 
changes follow. 

Phenolphthalein, a cathartic, hydragogue, and intestinal irritant, causes a 
purplish or brownish eruption and color change in the oral mucous membrane. 
Carbolie acid and other coal tar derivatives may also create gingival disturb- 
anees. They are a group of extraneous agents which owe their effects to the 
secondary changes they produce. The factors involved depend on a disturbance 
in the intermediary protein metabolism of aromatic amino acids with the sub- 
sequent action of ferments in melanogenetie cells. f 

Dilantin Sodium.—A very distinetive hyperplasia of the gingivae has been 
associated with the use of sodium diphenyl hydantoinate (Dilantin Sodium) for 
the treatment of epilepsy. The gingivae enlarge labially, buccally, and inter- 
proximally and become mulberry-shaped. They take on a brownish-red appear- 
ance although the color in a large number of eases may be influenced by local 
faetors such as lack of oral hygiene and tooth malalignment. (Fig. 10.) Ziskin 
et al. described the hyperplasia as hemorrhagic proliferations which seem to 
grow out of the inferior surface of the free gum margin of the interdental 
papillae. The tissues are congested, shiny, and friable with a definite line of 
demarcation separating them from the stippled gingivae. As the tissues grow, 
they are subjected to trauma; the character of the swelling changes, the gums 
becoming hard, firm, and a more normal color. The stippling returns later and 
the inflammation is confined to the margins. The affection at this stage resembles 
a generalized fibromatosis, and is more pronounced where poor hygienic care is 
evident. In well cared for mouths the reaction is comparatively mild. 


Quinacrine Hydrochloride——Lippard and Kaner reported the finding of a 
slate-gray pigmentation of the palate and gingivae among troops serving in the 
Southwest Pacific area and receiving this drug for the treatment of malaria. 
The pigment deposits varied in intensity and color from slate gray to blue black, 
first appearing near the midline and extending laterally to the gingival margins. 
Pigmentation was not observed in troops who had been on suppressive quinacrine 
(Atabrine) therapy for less than seven months, but it occurred with increasing 
frequency among those who had taken the drug over a longer interval. Histologic 
studies showed that the pigment contained iron in an accessible form and may 
have been hemosiderin. 
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Iodides and bromides have been known to cause bullous lesions and color 
«anges. 

Arsenic is another drug which has been implicated in the production of 
allergic reactions. 

The ingestion of stale meats, fish, and other foods have been known to pro- 
duce similar effects. 

Enterogenous cyanosis which might be due to drugs has been described by 
|| and Pillsbury. There are produced (1) sulfhemoglobinemia, in which the 
color of the mucous membranes becomes leaden blue, and (2) methemoglobinemia. 
in whieh the color is chocolate brown, becoming bluish-black when more intense. 
The large list of drugs which might be responsible for this cyanosis include 


Phenacetin, Trional, Pyridium, Veronal, Plasmochin, and sulfanilamide and its 
rivatives. 


jou 


The list of things to which various individuals may be sensitive would be 
unending, especially when it is realized that there is hardly a drug ingested or 
injected which is not capable of producing eruptions and their concomitant 
changes in highly sensitized individuals 


7. Miscellaneous Conditions.—Brief mention should be made of some of 
the other conditions in which color changes may be seen. In the erythematous 
fevers, there occur the bluish-white Koplik’s spots that are pathognomonie of 
measles, the vesicles and pustules of chicken pox and smallpox, and the extremely 
red rashes of the oral mucosa and the strawberry tongue of scarlet fever. In 
several important dermatological diseases there are associated oral mucous mem- 
brane diseolorations, especially of the buccal mucosa. In lupus erythematosus, 
isolated reddish patches appear on the gums. In lichen planus, flat, smooth, 
white papules are seen on the buccal mucosa, and in a small percentage of cases, 
these papules occur on the gums, Congenital hyperpigmentation is a permanent 
discoloration which oceurs in eases of moles and Mongolian spots (persistent 
bluish diseolorations found over the sacrum, limbs, or face), and also in cases 
of blue nevi of Jadassohn (persistent Mongolian spots in aberrant locations). 
Pigmented nevi or melanomas exhibit melanin granules in the basal layer of the 
epidermis. When these growths become malignant, the epithelial cells grow 
down into the dermis. Melanotie cancer is the term used by Paget to describe 
these malignant growths. Melanomas and melanotie cancers have been noted 
on the hard palate, cheeks, and tongue of darker races, especially the Dravidian 
races of India. Montgomery reported a case of extensive metastatic melano- 
sarcoma in which a pigmentation indistinguishable from that of argyria was 
found on the face, neck, and extremities, and was particularly accentuated in the 
mucous membranes. There are still conditions such as jaundice, carcinoma, 
tubereulosis, carotenemia, malaria, arsenic poisoning, vagabonds’ disease, acan- 
thosis nigricans, hypertrophic cirrhosis of the liver, and many others which may 
eause mucous membrane and skin discolorations of varying types and degrees. 
Finally, mention should be made of those idiopathic hyperpigmentations in 
which eolor changes occur without any apparent or known cause. 














CLIFTON O. DUMMETT 


Summary and Conclusion 


The presence of oral pigmentation may be used as a diagnostic aid in the 
detection of various dental, systemic, and occupational diseases. 

Abnormal color changes affecting the gingivae have been classified on the 
basis of local and systemic origin. 

Pigmentations in the gingivae of local origin may result from the inflam- 
matory tissue changes of irritants, and the staining effects of various foods and 


coloring agents. , 

Color changes of systemic origin are not localized since the mechanism by 
which they arise is much more complicated. These pigmentations are intrinsic 
in character as opposed to the extrinsic nature of the color changes which result 


from local irritants. 

It is impossible to include a complete and detailed list of all pathoses which 
may produce oral color changes, so that besides conditions which have been dis- 
cussed here, it is to be expected that many others which may be of great import- 
ance have been omitted. The conditions presented are some of the more common 
ones which should be considered in careful diagnosis. 
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AN APPRAISAL OF VARIOUS METHODS FOR CARIES CONTROL 













Rosert G. Keset, D.D.S., M.S., Eowarp C. Wacu, D.D.S., M.S., JosepH F. 
O’DONNELL, AND Ernst R. Kircu, Px#.D., Cuicaco, IL. 





WEEK-LONG conference was held at the University of Michigan about 
one year ago to evaluate the available information on caries etiology and 
control. The conference was attended by 114 individuals recognized for their 
interest in caries research. On the final day conclusions were drawn from the 
intensive study to which dental caries had been subjected. 

The following conclusion in regard to the mechanism of the carious process 


was unanimously adopted: 
















Dental caries is a disease of the calcified tissues of the teeth. It is caused by acids 
resulting from the action of microorganisms on carbohydrates, is characterized by a de- 
calcification of the inorganic portion and is accompanied or followed by a disintegration of 
the organic substance of the tooth. The lesions of the disease predominantly oceur in par- 
ticular regions of the tooth, and their type is determined by the morphologic nature of the 








tissue in which they appear.1 

This conclusion, you can see, coincides with the one drawn in my first 
paper. If the caries mechanism is as held by the majority, then it should be 
possible to prevent or considerably reduce the caries incidence by several 







methods. These are: 

1. By reducing the refined carbohydrate content of the diet; in other 
words, strict dietary management for caries prevention. 

2. The removal of fermentable carbohydrate material from the tooth 
surfaces before they are converted to the acid state. This method requires 


more effective oral hygiene procedures. 
3. The use of enzyme inhibitors in order to check fermentation in the oral 









cavity. 

4. The production of a tooth tissue less soluble in the acid. 

5. The neutralization of the acids formed through carbohydrate fermenta- 
tion before they have an opportunity to dissolve enamel. 

6. The employment of antibacterial agents which will destroy the bacteria 
responsible for oral fermentation or which will markedly reduce the metabolic 
activity of these microorganisms. 

There may be other ways for retarding caries activity. But the six that 
I have outlined are the ones that are receiving major attention. 

I should like to discuss briefly some of the work that is being done in each 


of these fields. 














Dietary Control 


In my opinion the most effective means that we have at the present time 
for earies control is the marked reduction in the intake of refined carbohydrates, 
particularly sugar, The studies that have been made in many areas offer con- 
vineing proof that in the majority of subjects the conscientious curtailment of 
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rmentable carbohydrates is associated with the retardation of caries activity. 

the premise is correct that dental caries is initiated and abetted by acid 
oduction, then the elimination of the pabulum that is readily fermentable 
sould cheek the carious process. However, while we recognize dietary manage- 
1 ent to be an effective weapon in caries control, we also realize the difficulty 
v iich is encountered in securing the necessary patient cooperation. The human 
sweet tooth is so enormous. 


In cases in which caries has been rampant and in which individuals are 
apprehensive about their dental welfare, the essential cooperation may be 
cured, but for the mass control of caries activity by the reduction of the 
«fined carbohydrate intake, the outlook is pessimistic. The fermentable carbo- 
i\\drates are so palatable, so well advertised and readily available that their 
‘urtailment is most difficult. 

As stated in my previous paper, statistics obtained from the Department 
i} Agriculture estimate that the sugar consumption in the United States last 
year amounted to 8,500,000 long tons of sugar.2 This amount averages about 
140 pounds of sugar per person, man, woman, and child, for the year. This 
may seem like a tremendous amount of sugar to be consumed by one individual, 
and if we think only of sugar as it is taken out of the sugar bowl by the tea- 
spoonful, perhaps it is, although three teaspoons of sugar taken daily for 365 
days will amount to approximately fifteen pounds of sugar for the year. 

When we think of the sugar that is contained as a sweetening agent in other 
items that are consumed by our public, we can begin to understand how a total 
of 140 pounds of sugar can be consumed by one individual, For instance, Dr. 
Becks* reported that there are from four to six teaspoons of sugar in bottled 
beverages, seven teaspoons of sugar in a small Hershey bar, fifteen teaspoons 
in a piece of chocolate cake, and fourteen teaspoons in a piece of cherry pie. 

It is high time that the dental profession focus attention on the large 
amount of this condiment that is being consumed. 

While it would be unwise to attempt to reduce the consumption by legisla- 
tive efforts, we in Illinois are advoeating a tax on sugar to secure funds for 
dental research and for expanding dental personnel and dental facilities. If 
we cannot eliminate sugar we must learn to live with it without having it do 
the damage that now results. We hope that our efforts will also be instrumental 
in emphasizing to the publie the convictions of the dental profession in Illinois 
on the harmfulness of sugar. 


Ss 3 £ 


Oral Hygiene 


The second method for reducing caries activity that we outlined was more 
effective measures for cleansing the mouth. The work of Stephan,* Fosdick,° 
and others has established the fact that enzyme systems are present in the oral 
cavities of caries-susceptible individuals that ean rapidly convert sugar to the 
acid state. Within five minutes after the mouth is rinsed with a glucose solution, 
sufficient acid is produced on the tooth surface, as determined by potentiometer 
readings, to dissolve enamel. 

Within a half-hour the maximum acid production has occurred. At the end 
of one and one-half to two hours the hydrogen-ion concentration on the tooth 
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surface has returned to its original state. It appears that dental caries is an 
intermittent process closely associated with refined carbohydrate ingestion. 
The practice of oral hygiene must, therefore, be performed a very short time 
after sugar ingestion if it is to be helpful. The old practice of brushing the 
teeth the first thing in the morning and the last thing at night could not be too 
effective. 

The manner in which the toothbrush is wielded also has led to the con- 
clusion that mouth hygiene is not too efficient as a caries control procedure. 
The way most youngsters use the brush it contacts only those areas of the tooth 
surfaces that are naturally self-cleansing. The areas that are vulnerable to the 
caries attack are the ones least likely to be disturbed by the brush. 

The use of a disclosing solution to stain the bacterial plaque attached to 
the vulnerable surfaces is a tangible way of informing the patient where the 
brushing strokes should be concentrated. A solution containing thirty-six grains 
of Mereuroch me to one pint of water flavored with ten drops of oil of pepper- 
mint according to the formula suggested by Dr. Douglas W. Kerr is excellent 
for this purpose. If the individual could be taught to use the brush more pro- 
ficiently and to use it at the strategic time to remove fermentable material from 
the tooth surface, the toothbrush may be found to be a much more effective 
weapon against decay than it has proved to be up to the present time. 

Strangely enough, there are no well-controlled studies that have been con- 
ducted to show the effectiveness of the toothbrush in caries control. At least 
two studies designed to answer this question are underway at the present time. 
One is being performed under Dr. Fosdick’s supervision on several hundred 
university students and another is being conducted under our direction on 1,900 
grade school pupils. A description of this latter study will be given in the 
paper following this one. 

One of the most damnable habits as far as caries activity is concerned is 
the in-between meal eating that is so highly developed in our child population. 
The items consumed so often are not foods but are substances high in sugar 
content that are widely advertised as useful in supplying quick energy. These 
items do supply a high calorie value but little else of a nutritional nature. 
They reduce the appetite for desirable foodstuffs, and they contribute to another 
short attack of the carious process. 

If the in-between meal eating is a habit that cannot be eliminated, the sub- 
stances taken should be of a nonfermentable nature, such as nuts, raw carrots, 
fresh fruit, something that will require chewing and not be followed by fer- 
mentation. 

If the item is of a readily fermentable nature, then the teeth should be 
brushed and the mouth thoroughly rinsed after the exposure to the detrimental 
material. 

Enzyme Inhibitors 


The third method suggested as a possible means of caries control was the 
employment of an agent that would prevent fermentation. If such a material 


could be found that would be nontoxic, palatable, and effective in small con- 


centrations, it would be most helpful in caries control. Any procedure that 
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requires conscientious cooperation on the part of the individual cannot be too 
effective in the mass control of caries activity. If a method such as this one 
under discussion, which would remove all responsibility from the individual, 
could be developed, it would be much more satisfactory than one that requires 
the person to think and to act. 


An enzyme poison would permit us to continue with our high carbohydrate 
intake, it would permit us to have the bacteria that produce the harmful enzyme 
svstems in the oral cavity, and yet it would paralyze the enzymes and prevent 
tlie chemical reaction that ordinarily occurs when the degrading enzymes contact 
the earbohydrate material. 

Such an element has been studied by Dr. Fosdick.* It is known as mena- 
dione, which is synthetic vitamin K. The vehicle in which the agent is supplied 
to the oral cavity is chewing gum, which we appreciate would be a very popular 
method for caries control in our younger generation. 

While the evidence obtained in Dr. Fosdick’s study is not conclusive, it 
does indicate an arrest of the carious process in those who cleaned the mouth 
and chewed the gum immediately after eating. There is still concern about the 
toxicity of menadione when it is consumed over long periods of time as it would 
have to be for effective caries management. 

Other enzyme inhibitors are now under study in the hope of finding one 
that will have no potential toxic hazards. One that is getting some attention 
at the present time in at least two laboratories is glyceric aldehyde. This agent, 
it is stated, could be added to sugar in the sugar bowl and to the sugar that is 
being used in the preparation of food. 

There is one serious question that will have to be answered in regard to 
the enzyme inhibitors before they can be recommended for therapeutic use; 
that is, ‘‘ What effect will these inhibitors have on the digestive enzyme systems 
after they are swallowed and taken into the intestinal tract?’’ The possibilities 
of this method for caries control should be carefully explored because it offers 
an easy means for mass caries control. But at the present time I believe these 
agents are in the wishful thinking stage of development. 


Tooth Resistance 


Still another possibility in the field of caries control is the production of 
of a tooth tissue that would be less vulnerable to the caries attack. Several 
agents are being studied that have this end as their purpose. These include 
the fluoride ion, silver nitrate, and the so-called ‘‘Gottlieb technique.’’ 

Ever since it was observed by the United States Health Department that 
there is a statistically significant relation between the fluorine content of the 
drinking water and dental caries activity, the fluorine ion has received major 
attention in caries control research. There has been some confusion as to how 
the fluorine ion produces the reduction which it seems to secure in those areas 
where there is more than one part per million of fluorine naturally occurring 
in the public water supply. The studies conducted to determine the mechanism 
for its effectiveness seem to indicate that its major effect is in the production 
of a harder tooth tissue, one less soluble in acid. 
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Fluorine has an affinity for calcium, and when the enamel is exposed to 
the fluoride ion, fluorine apparently combines with the enamel, converting ii 
from the hydroxyapatite to the more insoluble fluorapatite form. Fluorapatite 
is one of the most insoluble of the calcium compounds. As a result of this in- 
formation a number of methods for exposing the teeth to the fluoride ion have 
come into being. 

One which would be the most simple and perhaps the most effective is the 
addition of sodium fluoride to the public water supply in areas where it does 
not occur naturally up to the one part per million level. There are several 
well-controlled, well-conducted experiments now underway to determine what 
the possibilities of this procedure will be. They are long-term studies and must 
be conducted for several years before their harmlessness as well as their help- 
fulness can be determined. At best the effectiveness of this method probably 
will not be more than a 50 per cent reduction in caries activity, but, of course, 
this would be a significant and helpful reduction when we consider the high 
incidence of the disease. 

I believe that the promiscuous use of this method is inadvisable. The 
studies now under way should be concluded and the results carefully analyzed 
with the definite assurance that no harm will come from this artificial procedure 
before the general use of this method is advocated. 

The one method for caries control that received the endorsement of the 
Michigan conference is the topical application of 2 per cent sodium fluoride 
solution to the clean, dry tooth surface.1. Those attending the conference felt 
that sufficient clinical evidence has been obtained from a number of studies in 
various communities throughout the country to justify the conclusion that 
an average reduction of 40 per cent in caries activity will result from the proper 
topical application of this solution. 

The method of application is relatively simple. After the teeth have been 
cleaned, the surfaces are dried and are then wetted with the sodium fluoride 
solution which is allowed to remain on the tooth surface for approximately 
three minutes. The applications are repeated four times at intervals of a few 
days, but only the initial one is preceded by a prophylaxis. 

A mystery to me is the effectiveness of this treatment in view of the super- 
ficial prophylaxis that is given. The pits and fissures and interproximal areas 
are not thoroughly cleansed by the procedure which I have seen demonstrated. 
Therefore, it would seem these areas cannot be thoroughly contacted by the 
fluoride solution. Yet, these are the areas that must be protected against the 
caries attack if a 40 per cent reduction is secured. I say this because 40 per 
cent of carious lesions do not occur on the buecal and lingual surfaces of the 
teeth which are the only surfaces that are cleansed by the prophylactic pro- 
cedure that is employed. 

The Michigan conference also concluded that there was no good evidence 
that fluorine was effective in caries control if it was used in tablet form, as a 
tooth paste, or as a prophylactic paste. 

Another agent that has been used to reduce caries activity is silver nitrate. 
It has been advocated for many years but strangely enough no study has been 
conducted on a large enough group under the controlled conditions necessary to 
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roduce statistically valid conclusions. The Ann Arbor conference unanimously 
ecided that while studies have demonstrated that silver nitrate produces an 
teration in the organic and inorganic components of the tooth tissue, no 
udies have demonstrated the clinical effectiveness of this procedure.’ 
Still another method for reducing caries activity by altering the tooth tissue 
the method used by Gottlieb and his co-workers in which the clean tooth 
irface is exposed to a 40 per cent zine chloride solution followed by a 20 per 
nt potassium ferrocyanide solution.’ The tooth surface is first treated with 
wetting agent known as Nacconol so that there may be a better penetration of 
e other agents into the tooth tissue. The philosophy behind this treatment 
: to coagulate the organic matter in the enamel and exposed dentine, thereby 
io render the so-ealled inroads of bacterial invasion less permeable. It appears 
to us that if these inroads are made less permeable to bacteria they are also 
niade less permeable to the penetration of the acid which we believe to be the 
destructive foree in the caries process. 
The Michigan conference concluded that there was not sufficient evidence 
yet offered to permit any valid conclusions concerning the Gottlieb method.’ 


Neutralization 


The fifth procedure suggested at the beginning of this paper was the 
neutralization of acid as it is forming on the tooth surface before it has an 
opportunity to attack the enamel. There are two methods in which this may 
operate. One is a natural process of neutralization through the buffering 
capacity of the saliva. Dr. Fosdick* has pointed out that this is a natural 
defense against caries although the methods for increasing the buffering effect 
of saliva have not been found. Dr. Dreizen® has shown that the buffering ea- 
pacity of individuals immune to caries is significantly higher than that of sus- 
ceptible individuals and offers this variable as a test for caries activity. 

The artificial means for neutralizing acid formation in the oral cavity has 
been studied by Stephan.’° The agent he uses for this purpose is carbamide, 
which is synthetic urea. 

Stephan has demonstrated that when the mouth is rinsed with a urea 
solution or when the teeth are brushed with a concentrated urea powder there 
is a prolonged alkaline reaction in the oral cavity. The reason for this result 
may be that urea is diffusible and permeates the dental plaque on the tooth 
surface. Urea ean be rapidly converted in the mouth to ammonium carbonate 
by the enzyme urease which is naturally present in the oral cavity. The am- 
monium carbonate is highly alkaline and is undoubtedly the explanation for 
the alkaline reaction that exists for some time after carbamide has been placed 
in the mouth. 


Antibacterial Agents 


The method for caries control that has been of particular interest to me 
is the use of an agent that will significantly reduce or eliminate the bacteria 
from the oral cavity that are associated with caries activity. There are some 
bacteria, particularly Lactobacillus acidophilus, that are so consistently related 
to caries that their presence or absence may be used as a test for this condition. 
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Our curiosity as to why this organism was absent from the mouths of in- 
dividuals who were caries-inactive despite their consumption of refined carbo- 
hydrates and their frequent exposure to the lactobacillus organism led to the 
discovery that ammonia has definite inhibiting properties for lactobacilli. The 
source for the natural production of ammonia in the mouth is its conversion from 
salivary urea and amino acids through bacterial activity. As a result of these 
observations which were described at the Third Annual Seminar for the Study 
and Practice of Dental Medicine, a dentifrice and mouth rinse were compounded 
to determine their effectiveness in eliminating lactobacilli from the oral cavities 
of caries-susceptible people." 

We had always been dubious of the effectiveness in the mouth of any anti- 
septic or antibacterial agent because we were aware of the continual diluting 
effect of saliva and the inactivating effect of organic material on most agents 
of this type. The direct effectiveness of any such agent cannot be of long 
duration, and if its action is directed toward the destruction of the entire bac- 
terial population of the mouth it is not likely to sueceed in its purpose. 

When its direct effectiveness is reduced through salivary dilution and 
inactivation, the bacterial flora then begins to reproduce and soon reaches or 
exceeds its original level.?? However, if an agent is used which is specific for 
only certain types of bacteria that inhabit the mouth and has no effect or per- 
haps a stimulating effect on other types of bacteria present, then that agent 
may have a prolonged and indirect action. 

Various types of bacteria are continually fighting for survival in the oral 
eavity. They are probably sensitive to very minute changes in the oral en- 
vironment. If it is possible to suppress the fermentative types of bacteria 
without injuring the proteolytic one, it may be possible to change significantly 
the balance of power for survival in the bacterial population. 

During the period that the fermentative types of organisms are depressed, 
the proteolytic bacteria proliferate, and as they gain the upper hand by natural 
laws they may continue to crowd out and suppress the antagonistic type of 
flora. That is the rationale upon which our therapy has been based. 

The alteration in the oral flora’ that we see following the use of an am- 
monium-liberating dentifrice may be explained in this way. It is not so much 
the direct result of the inhibiting force that the ammonium ion has on the lacto- 
bacilli, but the fact that it alters the balance of power in the oral flora and per- 
mits the proteolytic types of bacteria to wage the battle against fermentation 
and subsequent caries activity for long periods of time. We shall discuss further 
significance of the use of ammonia in the oral cavity in the succeeding paper. 

Another agent that has been studied for its antibacterial properties is 
penicillin. It, too, is specific for lactobacilli as well as many other gram-positive 
bacteria. It has been used in a dentifrice powder by Dr. Hill.** He has ob- 
served a resultant reduction in lactobacilli in the mouth. The mechanism for its 
effectiveness is probably similar to that provided by the ammonium ion. How- 
ever, we question the widespread use of such an agent as penicillin because of 
the possibility of producing penicillin sensitivity on the part of the individual 
and penicillin-fastness in the bacteria that are exposed to it. 
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Another antibacterial agent that has been studied recently is known as 
solution 58.’’ It is an organic mercurial solution that is an excellent fungicide 
eveloped by Milton Hanke" and his co-workers in Chicago. 

It was used primarily to destroy the thread-forming bacteria known as 
ptotrichia. These organisras constitute the basis of the bacterial plaque. 

was also found that this solution reduced fermentation in the oral cavity. 
‘here is some hesitancy on the part of many to recommend the continual use 
of a solution containing mereury, although Hanke reports that the possibility 
or toxie results are nil. Until his studies have been conducted on a large 
enough seale to permit statistically significant conclusions, we cannot evaluate 
this method of earies prevention. 


Summary 


In summarizing what may be used for caries control, I think the following 
procedures can be recommended without hesitancy : 


1. Dietary management with the marked restriction in refined carbohydrate 
consumption, at least during periodic intervals. 

2. The discontinuance of in-between meal eating of fermentable carbo- 
hydrates. 

3. The more diligent use of the toothbrush and the brushing done im- 
mediately after eating if possible. 

4. The topical application of 2 per cent sodium fluoride solution to the 
clean enamel surface. 

5. The use of a dentifrice containing a nontoxic substance specific for the 
reduction of lactobacilli in the oral cavity. 

A note of caution should be added and that is that we should not promise 
too much from these procedures. Too often the patient and even the dentist 
expect that when this regime is followed conscientiously no more cavities will 
result. Disappointment is expressed if a year or two later some caries is 
discovered. We doubt that any procedure that requires patient effort will ever 
be 100 per cent effective. Therefore, we must not claim that our preventive 
measures will irradicate dental caries. But in our opinion we can look forward 
to a reduced incidence of this disease. 
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Endodontia 


KATADYN-IVORY IN ENDODONTIA 
Oscar Muuter, Dr. MED, DENT., BASEL, SWITZERLAND 


HE fact that an artificially exposed pulp does not necessarily become infected 

and inflamed affords us an opportunity to treat it successfully. In the past, 
such teeth were usually treated by pulpectomy after chemical devitalization or 
anesthesia. Today, however, we can save such teeth by proper treatment due 
to the discovery of new medicaments and new methods. 

A medicament for the treatment of an exposed pulp and for use as a root 
canal filling must possess two essential features: it must be germicidal] and it 
must be noneaustic to the pulp and periapical tissues. 

The purpose of this paper is to introduce a material which can be used 
either as a pulp-capping agent or’as a root canal filling and which meets the 
above requirements. 

Review of Literature 


There are many references in European literature to experimental work on 
the eapping of injured dental pulps. Hellner,’ Feldman,? and Hess‘ covered 
exposed pulp with splinters of dentine which had been removed from the cavity 
while under preparation. Gottlieb, Orban, and Stein® used dentine scrapings 
of extracted teeth mixed with oxyphosphate cement for filling root canals. 
Hess* utilized sterile dentine of extracted teeth and later substituted calxyl which 
was introduced by Hermann’ for these experiments. The principal component 
of ealxyl is calcium hydroxide, In the United States, Zander’ conducted experi- 
ments with calcium hydroxide and found it useful in capping exposed pulps. 


Methods 


Experiments have been conducted at the Dental Institute of the University 
of Basel for the past twenty years to determine the ability of dental soft tissues 
to tolerate ivory. Fine ivory splinters were introduced into the gingivae of rats, 
rabbits, and dogs. The pulps of dogs were mechanically exposed; the splinters 
were inserted into the pulp canals, even beyond the apical foramen. The tissue 
tolerated this foreign body exceptionally well, and it was decided to use this 
information as a basis for the use of ivory in the treatment of mechanically 
exposed human teeth. 





Read at the Eighty-eight Session of the American Dental Association and the Tenth 
International Dental Congress, Boston, August, 1947. 

From the University of Basel Dental Institute. 

Received for publication Jan. 20, 1949. 
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The ivory employed in this treatment consists of fine particles of the dentine 
of elephants. They are of sufficient size to show dentinal tubules and ground 
substance upon microscopic examination (Fig. 1). These particles are sterilized 
and impregnated with ionized silver by the katadyn process, producing a silver 
preparation of a highly effective oligodynamic nature. 





Fig. 1.—Ivory of dentine of elephant. Ground substance and dentinal tubules are distinctly 
seen. (Highly magnified.) 


Katadyn-ivory 





Ivory, non- 
katadynized 


Fig. 2.— Agar plate with Staphylococcus aureus. Katadyn-ivory shows a great disinfectant area. 


The disinfecting potency of oligodynamic silver ‘is determined by the fact 
that the silver ions react to the cellular albumin of the bacteria, destroying them 
Fig. 2). Due to the highly active nature of this preparation, the silver ions, 
absorbed by the bacteria or human albumin, are constantly renewed. Although 
the silver ions are absorbed by the serum albumin of the blood, the tissues are 
not eauterized or discolored. 
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Fig. 3.—a, Ivory splinters in the enlarged pulp lesion three months after capping; b, hard sub- 
stance; ¢, living pulp. 





Fig. 4.—Pulp three months after capping in a case of partial pulpitis. a, Cavity; b, pulp 
lesion repaired by now hard substance; c, living pulp. Fi 
ig. 











Fig. 5.—Higher magnification of Fig. 4. a, Cavity; b, first barrier mostly formed by sec- 
ondary dentine; c, second barrier formed by the conglomerate ivory splinters and additional 
building of new dentine; d, living pulp; e, newly formed regular dentine. 





Fig. 6.—Higher magnification of part e in Fig. 5. a, Conglomerated ivory splinters; b, den- 
tine; c, newly formed odontoblasts. 
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Use of Katadyn-Ivory in Capping Mechanically Exposed Pulps 


A pulp that has been mechanically exposed while removing carious dentine 
is treated in the following manner. After the tooth has been anesthetized and 
a rubber dam has been applied, the cavity is disinfected with a solution of 3 
per cent hydrogen peroxide and 1 per ¢ent tincture of iodine. The exposure is 
then enlarged with a small round bur and the hemorrhage is checked with cotton 
pellets impregnated with epinephrine. The katadyn-ivory is mixed in either a 
glycerine or resin solution in the same manner as an oxyphosphate cement. This 
mixture is then inserted into the cavity so as to come in direct contact with the 
pulp tissue (Figs. 3, 4, and 5). A thin layer of oxyphosphate cement is placed 
on top of the katadyn-ivory, and at a later date the tooth is restored in the usual 
manner. 


Results.— 


Microscopic examination of histologic sections of such treated teeth revealed 
that the pulpal exposure was filled with a layer of secondary dentine (Figs. 3, 
4, and 5); a new odontoblastic layer was also formed (Fig. 6). The pulp tissue 
beneath this layer was vital. 

Some atrophic pulps were seen but in all instances secondary dentine was 
formed. Therefore, it is reasonable to assume that this repair must have taken 
place before atrophic changes occurred. 


Use of Katadyn-Ivory as a Root Canal Filling Material 


It is essential that a root canal filling material be placed in direct contact 
with the remaining pulp stump or the underlying periapical connective tissue. 

After removal of the pulp tissue and widening of the root canal, the root 
canal is disinfected with a solution of 3 per cent hydrogen peroxide, and the 
tooth is dried with sterile cotton or paper points. The katadyn-ivory is mixed 
to a ereamy consistency, and a small portion is inserted into the canal so as to 
come into direct contact with the remaining tissues. The mix is earried to the 
apex by a fine spiral drill, known as ‘‘lentulo”’ spiral (Fig. 7). After the apical 
portion is filled, the remainder of the canal is filled in successive stages, using 
small portions of the paste each time. 

Katadyn-ivory hardens rapidly and ean be distinguished readily from the 
dentine in roentgenograms, However, if greater visibility is desired, oxyphos- 
phate cement powder may be mixed with the ivory in the ratio of one part of 
cement to three parts of ivory. 

A gutta-percha point may also be used, but it should be inserted into only 
two-thirds of the canal; ivory should be packed between the gutta-percha point 
and the pulp stump (Fig. 8). If the extirpated pulp was vital, the root canal 
may be filled in one treatment, thus avoiding any postoperative trauma. 

The katadyn-ivory which comes in contact with the pulp stump is a non- 
irritating disinfectant which stimulates the production of osteodentine or sec- 
ondary cement at the apical foramen without inflammatory reaction (Figs. 9, 
10, 11, and 12). 
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a b 


Fig. 7.—a, Filling of the apical part of the root canal, katadyn-ivory in direct contact with the 
pulp tissue with the aid of “lentulo” spiral; b, filling of the rest of the root canal. 











a b c 


Fig. 8.—a, Katadyn-ivory root canal filling within the foramen in contact with the remaining 
pulp tissue; b, at the foramen; c, in the granuloma in contact with the surrounding tissue. 
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Fig. 10.—Six years after root canal filling. a, Ivory; b, pulp tissue; c, periodontium; d, 
secondary cementum closes the foramen and only small blood vessels can be seen in the ce- 
mentum; e, bone marrow. 











Fig. 11.—Root canal filling. a, Ivory splinters lost by preparation; b, remaining pulp 
tissue; c, newly formed secondary cementum; d, periodontium without inflammatory reac- 
tion. 








Fig. 12.—Apex after a root canal filling. a, Remnant of pulp tissue, no inflammation; b, ivory 
splinters lost by preparation. 
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Use of Katadyn-Ivory in the Treatment of a Granuloma 


The use of katadyn-ivory is somewhat modified if a periapical granuloma 
is present. The root canal is enlarged and disinfected as previously described. 
In the process of filling, it is essential to enlarge the apical foramen so that the 
granuloma is exposed to the disinfectant. The canal is purposely overfilled with 
katadyn-ivory so as to occupy the space formerly occupied by the granuloma 
( Fig. 13). 








Fig. 13.—Ivory in the granuloma at 4a. 


Histologic evidence shows resorption of the katadyn-ivory by osteoclasts 
and subsequent bone formation to fill in the space. This bone formation is 
apparently stimulated by the presence of katadyn-ivory and progresses at a 
rapid rate (Fig. 14). 
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Fig. 14.—Ivory in the granuloma. Connective tissue, ivory, and bone fill the former granu- 
lation area. 


Conclusion 


Upon evaluation, these methods of treatment seem to demonstrate that a 
mechanically exposed pulp need not be removed as pulp tissue, and it has been 
shown to possess certain defense powers which result in the formation of a new 
odontoblastie layer and subsequent secondary dentine, 
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Professional News Items 


Announcement of 
The American Academy of Oral Pathology 


The American Academy of Oral Pathology will hold its Second Annual Midyear 
Symposium at the Army Institute of Pathology on June 18, 1949. The meeting will convene 
at 9:00 a.m. and will be devoted to a study of diseases and tumors of the reticuloendothelial 
system. 

Dr. R. Philip Custer, of the Presbyterian Hospital in Philadelphia, will act as moderator. 
Dr. Custer is a member of the American Board of Pathology and is an outstanding authority 
in this field. 

Dr. William Ehrich, Professor of Pathology, The Graduate School of Medicine, Uni- 
versity of Pennsylvania, will present a paper on ‘‘The Role of the Various Leucocytes in 
Inflammation. ’’ 

The meeting will be conducted in a manner similar to the last symposium on bone tumors 
held at the Army Institute of Pathology. Members and fellows are asked to prepare sixty 
slides stained with hematoxylin and eosin and be prepared to present their cases for dis- 
cussion by the moderator and the audience. 

The scope of material in general should include the lymphomas, Hodgkin’s disease, 
reticulum-cell sarcoma and associated diseases frequently affecting the reticuloendothelial 
system, such as tuberculosis, Boeck’s sarcoid, and Brill-Symmer’s disease. The transitional- 
cell carcinoma or lymphoepithelioma is often associated with lymphoid tissue and therefore is 
included. The blood dyscrasias will also be considered. 

Because of the desire to conduct this meeting in a manner which will stimulate in- 
dividual comment, the attendance will be limited to sixty. Further, it will be necessary to 
charge a registration fee of $5.00 for all who attend. Only in this way can the expenses 
of the meeting be defrayed. Applications will be accepted in the order in which they are 
received. All members, fellows, and their guests are invited to attend. 


Address all requests for further information or applications to: 


Joseph L. Bernier, Lieutenant Colonel, D.C., 
Secretary-Treasurer, Army Institute of Pathology, 
7th & Independence Ave., S.W., 

Washington 25, D. C. 
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Editorial 


The Telephone Era in Postgraduate Dental Education 
N this Atomie Age, advancement in dentistry is keeping pace with the fast- 
[ moving progress in other branches of science. It will not now be necessary 
or you to sacrifice valuable time out-of-town or engage in extended and costly 
ournies to keep abreast of the times in dental education. 

Starting in October, 1949, and continuing through November, 1949, and 
January, February, March, and April, 1950, one round-table discussion per 
nonth will be transmitted over the long distance telephone directly to your city 
rom the classroom at the University of Illinois College of Dentistry in Chicago, 
Illinois. 

Caries control, dentistry for children, oral diagnosis and cancer control, 
the masticatory mechanism, dental education, and public health will be pre- 
sented so that the knowledge acquired can be immediately applicable to your 
dental practice. 

Seventy dental societies in thirty states with a total membership of more 
than 13,000 already have indicated an interest in participating in the post- 
graduate telephone extension course on ‘‘Current Advances in Dentistry’’ 

The faculty for the series will be assembled from all parts of the country, 
and will consist of dental specialists of wide reputation. The course is expected 
to be exceptionally advantageous to dental groups in rural areas and small 
communities which usually do not have an opportunity to hear outstanding 
men. 

The series will be fed by the American Telephone and Telegraph Company 
to dental organizations from coast to coast. The American Telephone and 
Telegraph Company has guaranteed clear and uninterrupted transmission of 
the two-hour programs. 

Dentists interested in participating in the program should contact the 
officers of their loeal dental societies, so that arrangements may be made for 


their participation. 
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Operative Oral Surgery 


DIFFERENTIAL DIAGNOSIS OF ORAL LESIONS. II. MALIGNANCIES 
OF THE ORAL REGIONS 


JosEPH L. BERNIER, 1).D.S., M.S.,* WASHINGTON, D. C. 


IiE structures of the oral cavity may be involved by malignant primary 

or secondary tumors arising from either ectodermal or mesenchymal ele- 
ments. Such tumors exhibit the clinical characteristics of invasion, destruc- 
tion of contiguous tissue, and metastasis. When incipient their detection is 
of the utmost importance, and when of long standing correct diagnosis is es- 
sential in order to determine their prognosis. Since the degree of malignancy 
may vary widely in any of these lesions, every clinical and laboratory aid 
must be used in determining their true nature. 

The malignant tumors of epithelial origin that concern the dentist are 
the basal-cell carcinoma, the squamous-cell carcinoma, the adenocarcinoma, 
and the transitional-cell carcinoma. The basal-cell carcinoma is not usual 
intraorally, being more common on the face and lips, while the squamous- 
cell carcinoma may affect any part of the oral mucous membrane. The tran- 
sitional-cell carcinoma is commonly seen in the oro- or nasopharynx, and since 
it often invades the paranasal sinuses, it is of definite importance to the 
dentist, particularly from the standpoint of early detection. 

Of the mesenchymal tumors, the fibrosarcoma, osteogenic sarcoma, 
chondrosarcoma, rhabdomyosarcoma, and the lymphomas may occur in the 
oral regions. These lesions, unlike the earcinomas, have blood vessels as a 
part of the neoplastic process, the vessel walls often being composed entirely 
of tumor cells, This group of tumors in general metastasize earlier and are 
somewhat less amenable to the usual forms of therapy. 


Basal-Cell Carcinoma 


These tumors are rare intraorally, commonly occurring in the upper por- 
tion of the face, particularly on the nose and eyelids where they appear as 
small lesions which later spread and uleerate. Occasionally they are seen 
on the upper lip and in a benign multiple form on the scalp when they are 
known as ‘‘turban tumors.’’ They arise from the basal layer of the epidermis 
or from the epithelium of the skin appendages, and retain their basal charac- 
teristics to a marked degree, being benign to the extent that they seldom 


Read before the Fifth Annual Seminar for the Study and Practice of Dental Medicine, 
Palm Springs, Calif., Oct. 21, 1948. 

*Lieutenant Colonel (DC), United States Army: Secretary and Pathologist of the Registry 
of Dental and Oral Pathology of the American Dental Associatieon, Army Institute of Pathology. 
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metastasize ; they do, however, erode contiguous tissue—so extensively in some 
instances that it is referred to as the rodent uleer. Enlarged region lymph 
nodes may be palpated, but biopsy will usually show that this is the result of 
inflammation since the tumor seldom metastasizes. 


e 
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Fig. 1.—In the upper portion of this plate (A) a low-power section of the Krompecher 
type of basal-cell carcinoma is seen. Note the small discrete collections of tumor cells and 
the relative absence of any inflammatory exudate. In the lower portion of the plate (B) the 
character of the cells composing the tumor nests can be clearly seen. They are uniform in 
size, shape, and staining characteristics. Mitotic figures are only occasionally seen. 


On the basis of their histologic and clinical characteristics, basal-cell 
tumors are divided into two broad groups: the Krompecher and the Brooke. The 
former is characterized histologically by large, relatively solid collections of 
cells which arise from the basal layer of the epidermis at one or several places 
and spread in all directions, producing superficial ulceration and relentlessly 
invading adjacent tissues. The tumor spreads as thin strands and small islets. 
In general, the cells are spindle-shaped, small, with scanty cytoplasm. and 
prominent nuclei containing one or more nucleoli. The cells toward the center 
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of the larger masses are more rounded and may even assume a squamous con- 
figuration. Mitotic figures may be common (Fig. 1, A and B). 

Basal-cell tumors of the Brooke type are usually small and elevated, 
from pinkish to mulberry in color, and frequently multiple. They arise most 
commonly from the epithelium of follicles of either mature or lanugo hair. 
The cells appear in round or oval islands in the corium and do not show the 
same tendency to invade as those of the Krompecher type. The arrangement 
of individual cells in the clumps is so regular that many of the islets have the 
appearance of grape clusters. As the tumor grows, areas of fibrous connec- 
tive tissue may be included within the cell nests which, as they are cut off, 
undergo degeneration to produce cystlike spaces, some of them quite large. 
These cysts give the adenoides character to the tumor. Areas of myxomatous 
degeneration are in apposition to the clusters of tumor cells. This type of 
tumor is comparatively benign. It is more common in young persons; in fact, 
it may be congenital. The benign, multiple tumors showing cystic spaces are 
referred to as the epithelioma adenoides cysticum. In general, the basal-cell 
carcinoma responds well to irradiation, those occurring on the mucous mem- 
brane being somewhat more resistant. 


Squamous-Cell Carcinoma 

This lesion is of particular interest to the dentist because of the fre- 
queney with which it occurs on the lips and within the oral cavity. Its prog- 
nosis is of such consequence that the recognition of its early clinical mani- 
festations is of greatest importance. 

Lips.—Most workers recognize two types of lip lesions: the papillary 
and the uleerating or infiltrating; however, there are many transitional forms 
between these two extremes. The papillary form in its early stages appears as 
thickening of the epithelium with a slight elevation above the surrounding skin 
with a gradual increase in height (Fig. 2, A). Many of these lesions re- 
main superficially located, spreading laterally. As a rule, uleeration oeceurs 
terminally first at the center, later spreading to the periphery. These lesions 
occur predominantly on the exposed mucous membrane surface of the lip. 
Generally they are round or oval with jagged edges, although this configura- 
tion may be lost as necrosis progresses. The infiltrating type grows in all 
directions simultaneously and, therefore, assumes a spherical or oval form 
(Fig. 2, B). It lies under the level of the epithelium but may extend sec- 
ondarily above the surface. Ulceration appears much earlier in this form and 
may result in the destruction of considerable tissue (Fig. 2, C). 

This tumor occurs most frequently in persons between the ages of 50 and 60, 
but recent analysis of over 1,000 cases in the files of the Institute of Pathology 
indieates its occurrence much more frequently in younger persons than hereto- 
fore believed. The lesion is more common in men than in women (roughly a 
ratio of 14 to 1), and is usually found on the lower lip. In men, at least 90 
per cent of the lesions occur on the lower lip; in women, from 60 to 70 per 
eent. Several theories have been suggested to explain the predominant oe- 
eurrenece of this lesion on the lower lip, among them the use of tobacco and 
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Fig. 2.—In this plate the types of carcinoma of the lip are shown. At A the papillary 
r verrucous form; this lesion extends well above the surface contour and is characterized 
by an excessive sagen of keratin; the tumor elements have invaded as far as muscle tissue. 
\t B the laterally growing or infiltrating type is seen. The surface continuity is maintained 


to a large extent, and superficial keratin is not produced in large quantities. In the lower 

section (C) the terminal ulceration, which will occur in both the verrucous and laterally growing 

types of carcinoma, is seen. At this stage it is impossible to determine which of the two types 
us preceded the ulceration, 
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the apparent greater degree of prognathism in males. Exogenous factors 
such as actinic radiation and excess of wind and dust appear to be of consid- 
erable importance. The lesion grows rapidly, usually existing for only a few 
months until it is recognizable clinically. Its size varies considerably, but 
it is commonly between 0.5 and 1.0 em., seldom exceeding 1.5 em. 

Cheeks.—Squamous-cell carcinoma occurs with some frequency within the 
oral cavity, those on the cheeks and in the vestibule often being aggravated by 
irritation due to overhanging fillings or poorly fitting dentures. Tumors 
in these locations may follow long-standing leucoplakie lesions, under which 
conditions ulceration appears only terminally. As a rule, these lesions are not 
as malignant as tumors affecting the tongue and floor of the mouth. It has 
been suggested that smoking may be of greater significance in the oceur- 
rence of tumors in this location because of the confining of the heat gen- 
erated. This, however, is only a possibility, and of relative significance. 

Tongue.—Carcinoma of the tongue is usually more malignant than that 
of either the lips or the cheeks, and tumors near the posterior portion of the 
tongue or in the floor of the mouth have the poorest prognosis—the patient 
seldom survives more than two years. Tumors in this location are more com- 
mon in men than in women and follow such conditions as chronic glossitis, 
leucoplakia, and chronic ulcers of long standing. A history of syphilis is not 
uncommon, although this is apparently not an important etiological factor. 
The area of the tongue which comes in contact with the lingual surface of 
the teeth is most often affected. Induration is frequently the first change 
noted, ulceration appearing later, although keratosis is sometimes more 
marked in carcinoma of the togue than in lesions occurring in other areas 
in the mouth. Early in its course the patient experiences difficulty in eating 
and speaking because of the presence of the tumor in the muscle tissue and 
beeause of pressure on both motor and sensory nerves. As a result, pain oc- 
curs early and is often very ‘severe, being referred to the ear, and is exag- 
gerated by swallowing. The regional lymph nodes are sometimes involved earlier 
than in earcinoma of the lip because of the extensive lymphatic drainage of the 
tongue, One must always analyze such enlargement of the regional lymph nodes 
carefully, however, because it may be due to inflammation. 

Gingiva.—The buccal and lingual gingiva are not as frequently the sites 
of squamous-cell carcinoma as the mucous membrane in other areas of the 
mouth. This may be explained in part by the better developed stratum 
corneum in this area. The tumors which do occur may result from local ir- 
ritation, and the prognosis is serious because of the likelihood of extension to 
the body of the mandible. A favorite site for such lesions is at the angle of 
the body and the ramus, where ulceration is common as a result of secondary 
infection. 

Carcinoma on the buceal mucous membrane is usually preceded by a long- 
standing leucoplakia which has become resistant to treatment. Again, metas- 
tasis may be early and extension very wide. The tumor ulcerates early and 
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the expanding rim is raised and indurated by the younger subepithelial tumor 
nodules. Necrosis causes a foul odor and vessels may be eroded, producing 
hemorrhage. Teeth in the path of the spreading lesion may become loosened 
ind exfoliated. 

Palate.—Squamous-cell carcinoma may affect both the hard and the soft 
palates. The tumor is nodular with irregularly raised indurated margins 
which soon perforate the palatal bones to involve the nasal chamber and the 
1ecessory sinuses. It is frequently difficult to determine accurately the pri- 
mary source of the tumor in such areas because of the extensive involvement 
of the adjacent tissue. Tumors in this location may exhibit a high degree of 
malignaney and metastasize early. They must be differentiated from the 
nixed tumor which may also be invasive. 





Fig. 3.—Histologic section of a squamous-cell carcinoma of the lip. The tumor is infil- 
trating widely in all directions and is showing a tendency toward whorl formation. The mitotic 
figures which may be seen scattered throughout are extremely bizarre. There is extensive 
dyskeratosis. Occasional inflammatory elements may be noted. 


Maxilla and Mandible——Primary carcinoma affecting the bone substance 
of the maxilla and the mandible has occasionally been reported. It has been 
suggested that such tumors may arise from epithelial elements of the enamel 
organ or remnants of Hertwig’s sheath. More often, however, carcinoma 
of the bone is the result of invasion from the mucosa. Central carcinoma ex- 
pands the bone as it grows, and is usually not discovered until damage is ex- 
tensive. It may cause teeth in the area to become loosened and even to ex- 
trude from their sockets. For this reason the extraction of loose teeth should 
always be followed by careful examination of the adjacent structures. 
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Histologically the squamous-cell carcinoma exhibits marked variation, 
depending upon the degree of differentiation attained by the tumor cells. 
Early lesions are manifested by hyperplasia of the epithelium showing malig- 
nant dyskeratosis—the epithelium growing in fingerlike projections into the 
underlying tissue. This may be associated with either hyperkeratosis or para- 
keratosis. Almost always an intense chronic inflammatory reaction is noted 
in the involved tissue intimately associated with the growing strands of 
epithelium. The basal layer is often lost entirely, the tumor cells growing 
wildly in all directions and exhibiting a varying degree of anaplasia. The 
amount of keratin produced and the number and character of mitotic figures 
vary with the malignancy of the lesion. In general, less malignant tumors 
produce a greater amount of keratin and have fewer mitotic figures, while 
in the more malignant forms the tumor e¢ells are not differentiated sufficiently 
to produce keratin but exhibit more mitotie figures because of the increased 
rate of growth. The typical epithelial pearl of cancer seen in the less malig- 
nant forms is a landmark of diagnostic significance (Fig. 3). 

In older and more extensive lesions the tumor elements invade the sur- 
rounding tissue to such a degree that local surgical measures are of little 
value. Tumors affecting the oral mucosa tend to ulcerate earlier and more 
widely because of the lack of a well-developed stratum corneum, and the 
moisture and warmth in the mouth that favor infection. 


Adenocarcinoma 


This tumor should be carefully separated from the squamous-cell car- 
cinoma and the variant forms of mixed tumor—a lesion which should be con- 
sidered essentially benign even though it may be locally invasive and on oc- 
casion metastasize. Adenocarcinoma is uncommon within the oral cavity as a 
primary lesion. When present it occurs as a sessile, lobulated growth arising 
from either the inferior or superior labial glands and in the tongue where it 
may be deeply embedded, arising from the lingual glands. It has often been 
reported on the palate where salivary glands are abundant; however, it has 
been my experience that many of these are really adenomatoid or basaloid 
forms of mixed tumor. More commonly the tumor is noted in the major sal- 
ivary glands, particularly the parotid. Roentgenograms are not particularly 
helpful until late in its course when invasion of bone has produced osteolytic 
areas. The tumor often invades the paranasal sinuses and even the orbit, and 
often metastasizes early, particularly to the cervical lymph nodes. It may be 
papillary, although the histologic picture will vary greatly. In general, it is 
composed of epithelial cells which give the over-all impression of acinar con- 
figuration (Fig. 4, A). The cells tend to be columnar in shape even though 
many bizarre forms appear. The nuclei are large and rounded, containing 
much chromatin which is dispersed throughout the nucleus. The tumor may 
be divided by well-defined trabeculae of hyalinized, collagenous, fibrous con- 
nective tissue in which septa one sees the normal ducts and blood vessels of 
the part. In some instances the epithelial cells have lost their polarity and 














DIFFERENTIAL DIAGNOSIS OF ORAL LESIONS. II 697 


produce follicles surrounded by a dense fibrous connective tissue stroma. 
Cysts of varying sizes may be produced by obstruction of gland duets. Adeno- 
carcinoma is somewhat less amenable to irradiation than the squamous-cell 


tumors. 





Fig. 4.—A, A section from an adenocarcinoma of the palatal glands. Note the nests of 
tumor cells which tend to retain their acinar configuration. There is a marked pleomorphic 
alteration in these forms, and mitotic figures are in evidence. Nests of chronic inflammatory 
exudate are seen. In the lower portion (B) a section from a transitional-cell carcinoma of 
the nasopharynx is seen. These cells are fairly uniform in size and have maintained their 
germinal characteristics to a rather marked extent. There is an intense amount of chromatin 
within the nuclear membrane; however, the cell outlines are somewhat indistinct. Note the 
uniformity with which the cells accept the stain. 


Transitional-Cell Carcinoma 


The posterior portion of the oral cavity is the seat of various tumors in- 
cluding the squamous-cell carcinoma, certain of the sarcomas, and a tumor 
peculiar to lymphoepithelium, called transitional-cell carcinoma or lympho- 
epithelioma. This is a most important lesion because its position may shield 
it from early recognition and make removal difficult. Tumors of the naso- 
pharynx may not seem to be within the province of the dental surgeon; how- 
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ever, since they may invade the paranasal sinuses and especially the maxillary 
antrum, the dentist must know something about their clinical features and po- 
tentialities. Certain investigators have separated the transitional-cell car- 
cinoma from the lymphoepithelioma on the basis of its difference in radio- 
sensitivity. On the other hand, some group them all as epidermoid carcinomas, 
recognizing the difference in their structural make-up. Transitional-cell car- 
cinoma arises from respiratory epithelium which is in close proximity to abun- 
dant lymphoid tissue—hence its frequent occurrence in the nasopharynx. 
Since squamous as well as respiratory epithelium may be closely associated 
with lymphoid tissue, tumors having epidermoid features may arise in the 
nasopharynx. Likewise, the respiratory epithelium may undergo metaplasia 
either before or during neoplasia, producing the transitional-cell carcinoma 
with suggestive epidermoid features. 

The tumor, particularly common in Mongolians, is about four times more 
prevalent in males and, on the basis of my experience, is not uncommon in 
young persons. It is important clinically because it often arises deep in the 
tonsil or in some inaccessible corner of the nasopharynx where it may be 
overlooked. It may occur on the palate or in the maxillary sinus whenee it 
may erode into the oral cavity. As a rule it metastasizes early to the cervical 
lymph nodes; indeed, such an involvement may be the first indication of its 
presence. Tumors arising in the tonsil may be a polypoid mass with a verrueal 
surface extending into the nasopharynx, even to the point of partially oe- 
cluding the pharynx. On the palate the lesion often assumes a papillomatous 
character and is more frequently attached by a broad pedicle. 

In 1912 Regaud' first commented on the peculiar clinical course and high 
degree of radiosensitivity of this tumor in the nasopharynx and suggested 
the term lymphoepithelioma. About the same time, Schmincke? described 
similar tumors in this location having a slightly different structural make-up. 

Histologically the cells tend to retain their germinal character, but may 
show a tendency to epithelioid differentiation. This is particularly true of 
those arising in the antrum. The nuclei are usually large, deep-staining but 
vesicular, and contain varying amounts of chromatin (Fig. 4, B). The cells 
may be arranged either in narrow, looping, ribbonlike strands intimately associ- 
ated with lymphatic tissue (the Regaud type) or as diffuse sheets (the 
Sechmincke variation). The differentiation of lymphoepithelioma from anaplas- 
tie forms of epidermoid tumors and from reticulum-cell sarcoma is often diffi- 
eult. The high degree of radiosensitivity of the lymphoepithelioma is an im- 
portant point in the differentiation, and the amount of reticulin and its relation 
to the tumor cells is usually of help. In the lymphoepithelioma, the retieu- 
lin is generally in coarse fibers associated with the stroma and blood vessels. 
In reticulum-cell sarcoma, on the other hand, it is in fine fibrils intimately as- 
sociated with the tumor cells. 

Fibrosarcoma 


The pure intraoral fibrosarcoma is rare; when it occurs it is usually as- 
sociated with the periosteum or periodontal membrane, occurring on the bue- 
eal mucosa or the palate as a nodular tumor covered by normal mucous mem- 
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Fig. 5.—In the upper portion of this plate (A) a section from a fibrosarcoma of the 
mandible is shown. In the left-hand side of A a thin-walled blood vessel is noted. Tumor 
cells seem to encroach upon its lumen. There is a marked variety in cell size and shape seen 
throughout the tumor mass. B is a section from a chondrosarcoma. The cells enmeshed in 
the hyaline cartilaginous-like matrix show a rather marked pleomorphic alteration and are 
not histologically characteristic of the normal cartilage cell. C is a section of an osteogenic 
sarcoma of the antrum. The bone being produced by the tumor is erratic and composed of 
poorly organized osteoid tissue. Calcification is irregular. Note the pleomorphism of the 
tumor cells. In the lower portion of this figure (D) a section of a rhabdomyosarcoma is shown. 
Note the large tumor cell in the center of the field with a streamy cytoplasm training toward 
the bottom of the picture. There is marked alteration in the size and shape of the tumor ele- 
ments. Rhabdomyosarcomas are characterized by a marked alteration in the size and shape 
ff the tumor cells. 
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brane. According to Geschickter,* not all of these superficial sarcomas have 
& primary association with bone. He believes that they may arise from the 
soft connective tissue, particularly fascia, and that they may subsequently 
invade bony parts in an expansive manner. 

Tumors associated with the periodontal membrane usually spring from 
its cervieal portion and develop rapidly. They seldom contain osteoblastic 
elements so that they do not produce bone directly, although they stimulate 
osteoblastic activity in the adjacent bone. Sarcoma of the maxilla invades 
the antrum, expanding its walls, and may by further erosion extend into the 
nasal cavities, the orbit, and the paranasal sinuses. The prognosis is unfavor- 
able if the tumor has invaded bone because removal is difficult and metastases 
usually oceur early. 

Histologically these tumors are made up of bundles of spindle cells with 
elongated hyperchromatic nuclei, in some instances comparatively uniform, 
in others pleomorphic, including multinucleated cells of irregular size 
(Fig. 5, A). 

In the rapidly growing sarcoma, mitotic figures may be numerous and 
abnormal forms may be included; the blood vessels are thin-walled, the walls 
often composed of tumor e¢ells. The cells surrounding the vessels often have 
a ‘‘eombed’’ appearance. 

It is not always easy to distinguish fibrosarcomas from tumors of nerve 
and muscle tissue. Special stains may help by demonstrating the character 
and relationship of the fibrils and the nature of the intercellular material. 

Central fibrosareomas, particularly in the mandible, have been reported, 
although they are rare. Such tumors could arise from the mesenchymal 
portion of the tooth follicle or from endosteal fibrous connective tissue. 


Chondrosarcoma 


Although malignant tumors of cartilage are often grouped with osteogenic 
sarcomas, it seems expedient to consider them as a separate entity. Those that 
exhibit an appreciable amount of myxomatous degenation are referred to as 
chondromyxosarcoma. They are lobulated, firm tumors, which may grow on 
the surface of bone, seldom penetrating its deeper structures. Spindle or 
stellate cells, often arranged in a syncytium, are surrounded by a hyaline 
matrix (Fig. 5, B). Areas of ossification are oceasionally noted in either the 
primary tumor or in its metastases. It has been suggested that two types of 
this tumor ean be distinguished as primary, arising directly from apparently 
normal bone, and secondary, representing a malignant transformation of the 
benign tumor. It is more common in men than in women and may occur at 
any age. 

Osteogenic Sarcoma 

Sarcomas arising from bone exhibit a wide variety of histologic pictures, 
from richly cellular fibrous tissue through varying degrees of differentiation 
to eartilage and bone. While formerly there was an attempt to divide the 
tumors into several categories, the tendency now is to call them all osteogenic 














DIFFERENTIAL DIAGNOSIS OF ORAL LESIONS. II 701 


‘areoma. This tumor is not particularly common in the maxilla and mandible, 
ut some have been reported in the bones of the calvarium. Osteogenic sar- 
‘oma is more frequent in children than in adults and is usually solitary in 
‘ontrast to such nonosteogenic tumors as myeloma which is usually multi- 
‘entrie and in adults. 

The clinical history often associates trauma with the tumor, but this can- 
iot be regarded as positive evidence of its etiological significance. Pain may 
esult from the infringement of the tumor on adjacent structures. Teeth in 
he area may become painful, and paresthesia and a sensation of pressure 
nay result from involvement of the facial nerve. 

Microscopically the picture is one of progressive activity of the spindle- 
shaped fibroblast through the osteoblastic stage to the formation of adult bone. 
Thus, in different portions of the tumor, one is likely to see a preponderance 
of proliferating fibroblasts, collections of osteoid material, cartilage, or bone. 
The selerosing or osteoblastic type is one of the more highly differentiated 
forms; it arises from the osteogenic layers of the periosteum or of the endos- 
teum and exhibits a tendency to form more or less typical bone trabeculae. 
It may, however, be so undifferentiated in some portions as to resemble fibro- 

sareoma: The cells of the more rapidly growing tumors show the usual malig- 
nant variation in size and shape, atypical mitotic figures, and multinucleated 
tumor giant cells (Fig. 5, C). The tumor may erode through the bone cortex 
and periosteum and spicules or lamellae of bone may grow into the soft tissue. 
As seen by x-ray, this is referred to as ‘‘the sun-ray’’ effect, and is very sug- 
gestive of osteogenic sarcoma. It may be simulated, however, in other con- 
ditions such as myositis ossificans, a benign process. 

In the osteolytic form of osteogenic sarcoma the tumor tissue replaces 
the normal bone and there is a minimum of new bone formation causing de- 
feets evident by x-ray. The tumor cells are poorly differentiated and may pro- 
duee considerable cartilage combined with myxomatous or fibrous tissue. 
Vaseularity may be prominent, the blood vessels being of the sarcomatous type 
with a thin lining of endothelial or tumor cells. 

The reaction of the bone to the growing tumor varies to such an extent 
that at times the roentgenogram may be very deceiving, simulating, for ex- 
ample, healing osteomyelitis. The osteoblastic form presents a somewhat more 
consistent x-ray picture in that the new periosteal bone is plainly visible and 
the medullary portion exhibits sclerosis. 


Rhabdomyosarcoma 


The rhabdomyosarcoma is a malignant tumor of striated muscle. It is 
usually seen in the tongue and palate, but has been reported in other oral 
structures. It is not always easy to separate the benign from the malignant 
tumors of skeletal musele in that variation in cell structure is a characteristic 
of both forms. It is radioresistant, invasive, and exhibits a marked tendency 
to reeur after surgical removal, but does not metastasize as readily as the 
usual malignant tumor. 
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The striking feature about tumors of striated muscle is the great irregu- 
larity in size and shape of the cells (Fig. 5, D). Although giant and bizarre 
forms are present in other tumors, for example, melanomas, such cells do not 
have the ribbonlike cytoplasmic processes which one sees in the rhabdomyomas. 
An absolute diagnosis rests on the finding of cross striations in the neoplastic 
cells. 

Reticulum-Cell Sarcoma 

The reticulum-cell sarcoma arises from the cells of the reticuloendothelial 
system, especially those of the lymph nodes, spleen, and bone marrow. It is 
generally classed with the lymphosareomas, although it is possible to recog- 
nize this tumor as a separate entity. It is a tumor of late middle life and is 
not uncommonly encountered in the mouth complicated by such simple man- 
ifestations as Vineent’s infection. An example of such a tumor recently seen 





Fig. 6.—A reticulum-cell sarcoma of the nasopharynx in a 4-year-old white boy. The 


tumor is markedly cellular; the individual cell forms have no particular pattern in their 


pad eran tm ple Ay ay seen scattered throughout. A _ superimposed chronic 
by me was a 4-year-old white boy who had progressive discomfort in his mouth 
and palate for one month. Examination revealed a large uleer which bled 
easily and a spongyness of the gingival mucosa. A diagnosis of Vincent’s 
infection was made on the basis of smears; local treatment was instituted, but 
the ulceration spread into the pharynx and nasopharynx and over the entire 
palate within a few days. Several small lymph nodes were palpable in the 
anterior cervical chain, but generalized lymphadenopathy was not present. 
A specimen from the biopsy indicated the true nature of the process, the sub- 
mucosa being densely infiltrated by neoplastic cells of the lymphoid group 
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which varied greatly in size and had pale cytoplasm with an indistinct outline 
and included many mitotie figures. An inflammatory exudate, made up chiefly 
of polymorphonuclear leucocytes and lymphocytes, was diffusely scattered 
throughout the tissue (Fig. 6). 

While the demonstration of reticulin fibrils in these tumors is a great 
help in their differentiation from those of epithelial origin, it is not always 
dependable. The tumor cells may form little if any reticulin if they are grow- 
ing rapidly; on the other hand, there may be abundant reticulin in epithelial 
tumors. 

Conclusion 


Even though such tumors as the myeloma, Ewing’s tumor, and the 
lymphomas have not been discussed, it is obvious that a wide variety of malig- 
nant tumors may occur in the oral region. 

Their detection and treatment are often the problem of the dentist, which 
makes it imperative that he understand their structure and behavior. 

For many years it was common practice to divorce the dentist from any 
responsibility for the detection and treatment of malignant tumors. Lately, 
however, we have come to realize that such disturbances are not only geo- 
graphically but also therapeutically a dental problem. It is most gratifying 
to note that much of the impetus for this change has come from the dental 
profession itself, who now seem to realize that an understanding of malignant 
tumors is not the reserved right of any special group of medical practitioners. 
The transition has been and will continue to be slow. This is as it should be 
since the seriousness of these tumors is such that the general practitioner can- 
not, without sufficient training, undertake their treatment. He can, however, 
be aware of their nature and clinical manifestations, being constantly on the 
alert for their presenee. Since early detection is probably the most important 
aspect of their control, the importance of the role of the dentist is at once 
obvious. 

Much stress has been placed on the utilization of all available means for 
early diagnosis, with the result that more and more practitioners are utilizing 
the biopsy in their diagnostic procedures. This is of extreme importance 
sinee it facilitates early detection and aequaints the dentist with the nature 
of the process regardless of whether or not he is to institute treatment. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA 


FRANK W. Rounps, A.B., D.D.S., Boston, Mass. 


(Continued from the May issue, page 616.) 
Armamentarium 


ROPER equipment is a matter of prime importance in the conduct of a 

successful exodontia practice. The requirements are neither extensive nor 
complicated but there are certain minimum requisites. If a practitioner op- 
erates extensively in this field, a room used exelusively for surgical work is 
preferable to combining it with general dental procedures. If he extracts only 
an occasional tooth of a simple routine character, such an arrangement is of 
course unnecessary. 


Operating Room.—Zhe surgery or operating room (Fig. 33) should not 
only convey to the entering patient an impression of sanitation, but also, to 
produce a background for surgical cleanliness during operations, it must be 
clean. As aids in maintaining immaculate surroundings the walls, floor, and 
all equipment should be washable. Dirt-catching corners, trappings, and 
unnecessary accessories should be eliminated. Window draperies become 
filthy and never should be used. Plain shades or Venetian blinds, if properly 
cared for, are far more practical. If the color scheme is soothing to the eye 
it adds its bit psychologically. 

The method of obtaining vision is a matter of individual preference. Some 
operators desire as much natural lighting as possible, and hence choose a 
southern exposure if available. Others prefer to work by artificial light en- 
tirely. My personal choice is a Friedman or similar headlight connected to a 
wall plug. This supplements a Pelton bracket lamp. The general room 
illumination is furnished by a Castle ceiling light. While the usual illumination 
for dental work may suffice, the head lamp definitely spotlights the whole oral 
cavity and assures more complete orientation of remote areas in the operating 
field. In addition, if searching for an obseure root tip, a pencil diagnostic 
‘ay held by the assistant may be usefui. The all-important faet is that by 
whatever means produced, adequate vision must be obtained. Blind operating 
is not sensible operating. 

Room temperature without drafts, comfortable to patient and working 
personnel, should be maintained. Nervous or agitated patients are often pe- 
culiarly susceptible to temperature extremes. Another item possibly over- 
looked is the concealment of operating instruments beneath a protective cov- 
ering. Sanitary standards require this precaution but in addition, the ex- 
posure of the ‘‘tools of our trade’’ to the view of an apprehensive patient has 
far from a soothing effect. 
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The operating chair (Figs. 34 and 35) must be strongly built, stationary, 
and adjustable to any required angulation. If general anesthetics are ad- 
ministered, restraining straps of leather or webbing should be available. With 
present-day methods of administration, they are not as frequently used as 
formerly but still are important safeguards to contro] obstreperous, partially 
anesthetized patients or to prevent them from slipping when relaxed. If 
attached to the chair they are instantly available. When not in use, they are 
rolled up and easily concealed. Exposed to view, the impression on the pa- 
tient’s mind may be alarming. 





Fig. 33.—A well-equipped surgery or operating room for exodontia. 


When a separate room is available for exodontia, it is advisable to dis- 
pense with the euspidor and its chair attachment (Figs. 33, 34, and 35). In 
my early days in practice I underwent an unhappy experience with a refrac- 
tory patient during the early stage of an administration of a nitrous oxide anes- 
thetic. The final tabulation disclosed a shattered euspidor, an overturned, broken 
assistant’s table, various and sundry instruments widely scattered through- 
out the room, shattered glass receptables, bracket tray wrenched from the 
wall, a disheveled nurse, and a flustered, panting, embarrassed dentist. For- 
tunately the patient escaped injury, but the memory of the battle lingers on. 
Sinee then I have eliminated all nonessential accessories. Kidney basins have 
supplanted the cuspidor, and a removable footstool serves its obvious function. 
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Fig. 34.—Shows the chair adjusted in proper position for extraction of superior teeth. 
The operator’s and the patient’s footstools are in position and the restraining strap on one 
side is ready for use. 
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Fig. 35.—The operating chair is adjusted in position for extraction of inferior teeth. The re- po 


straining straps are fastened and the patient’s footstool is withdrawn. 
ab 
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After the patient is unconscious it is withdrawn, and thereby foot pressure 
is not a possibility. Before consciousness is restored it is replaced. 

A footstool (Fig. 36) for the operator is necessary when operating upon 
the inferior teeth. Its platform should measure about ten by fifteen inches 
and its height a foot or more. The use of such a box enables him to obtain 
direet access to the field of operation. The upper surface and the floor con- 
tacts should be rubberized to prevent slipping. 





Fig. 36.—The operator's footstool. 


In the earlier days at the conclusion of a ease an operating room often 
gave the appearance of a shambles due to bloody cotton sponges indiscrim- 
inately seattered about. Today a motor-driven aspirator (Fig. 33) is a ‘‘must’’ 
for efficient performance. Its virtues are twofold. Handled by an assistant, 
it furnishes a clear, visible field for the dentist to work in and by suctioning 
blood, pus, and saliva into a closed bottle, it dispenses with need of extensive 
sponging. One or two waste pails conveniently located within easy reach of 
operator and assistant provide useful receptacles for bloody or contaminated 
dressings and any other debris. These should be scrubbed daily. A Mayo 
stand or a glass- or metal-topped surgical table or two placed in proper rela- 
tion to the chair are useful adjuncts. The nitrous oxide machine may be fixed 
to an arm of the chair, extended from the wall by a bracket, or may be of the 
portable type. 

If nitrous oxide and oxygen are utilized infrequently, the ‘‘D’’ type 
cylinders holding 250 gallons of nitrous oxide and 95 gallons of oxygen and 
attached to the machine are commonly employed. For the constant consumer 
the largest cylinders are more economical. They hold 3,200 gallons of gas and 
1,400 gallons of oxygen. If feasible, these are set up in an adjoining room or 
closet (Fig. 37) out of sight and are piped to the machine which is fixed in 
position. If necessary to house them in the operating room, well-fitted wash- 
able linen covers are available. 
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Sterilization.— Sterilization is a term which is often loosely applied in a 
dental office. Since it means ‘‘the process of freeing from germ life’’ from a 
practical viewpoint it is impossible to attain it completely in an office set-up. 
Antisepsis and asepsis, however, may be established in our operative approach. 
It is therefore imperative that we take every possible precaution to prevent 
contamination and transmission of disease-producing organisms. The op- 
erator’s hands and the instruments to be used can and must be not only clean 
but also surgically clean. Although the oral cavity cannot be made sterile, 
it is our obvious duty not to introduce bacteria into it. The well-appointed 
surgery contains the required apparatus. It need not be elaborate, but must 
be adequate for its purpose. An ideal arrangement for sterilization is a sepa- 
rate room or aleove (Fig. 38) adjoining the operating room. Its equipment 
consists of: 


1. A washbowl with hot and cold water faucets connected to elbow or 
foot controls. 

2. An adjoining table or shelf on which are covered receptables con- 
taining sterile brushes, manicure scissors, orangewood sticks, surgical dress- 
ings, headeaps, and masks. 

3. An instrument eabinet (Fig. 39). 

4. A sterilizer for boiling instruments. Washing soda is added to water 
to prevent rust, and the water should be changed and the sterilizer scrubbed 
daily. 

5. An autoclave for sterilizing dressings and linen. 

6. A shallow pan for cold sterilization of cutting instruments (scissors, 
knives, syringes, and needles). Alcohol, Lysol, Manns, or some other accepted 
agent is the medium. 

7. Transfer forceps for removal of prepared instruments to a sterile tray 
without contamination. 


Logically, the individual must be his own judge as to the extent and ar- 
rangement of sterilizing facilities. The principle, however, must be main- 
tained. It has been claimed that a clean tooth does not decay. Whether true 
or not it is a proved fact that a surgically clean armamentarium safeguards 
patient and operator and does not transmit disease. 

A near-by lavatory and recovery room (Fig. 40) are required adjuncts 
to the well-appointed office. The recovery room should contain a clothes rack 
for the patient’s wraps, a dressing table with a mirror, together with suitable 
toilet accessories, at least one comfortable chair, a couch housing a built-in 
bowl, or a fountain cuspidor so placed as to swing readily in the proper di- 
rection. A recumbent patient recovering from a general anesthetic must be 
kept warm with blankets and every attention extended for comfort in pleas- 
ing surroundings. 

The facilities described outline a very satisfactory armamentarium. In- 
dividual requirements may enlarge or modify it. Whatever the arrange- 
ment, it should be pleasing, sanitary, and conducive to efficiency. 
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Fig. 37.—The nitrous oxide and oxygen tanks are concealed. Extra cylinders are connected to 
the gauges, permitting an immediate change and assurance of ample anesthetic supply. 





Fig. 38.—The sterilizing room adjoining the surgery. 
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Fig. 39.—The instrument cabinet occupies one wall of the sterilizing room. 








Fig. 40.—An example of a pleasant, well-appointed recovery room. 
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Office Personnel 


A practitioner who performs only occasional exodontia operations and 
uses only loeal anesthetics presumably can achieve satisfactory results with 
one well-trained assistant. To handle patients properly under general an- 
esthesia, however, a co-ordinated team is required. No man, whatever his 
qualifications, is capable of safely and expertly carrying on this work alone or 
with inadequate help. The minimum requirement is two assistants: (1) a 
well-trained anesthetist capable of assuming the whole anesthetic responsi- 
bility and (2) a nurse or experienced assistant to aid in the operative tech- 
nique. Both of these should be so efficient in their respective duties that the 
dentist can devote his whole attention and skill to the work at hand. No in- 
dividual is capable of fulfilling three persons’ duties at the same time. Any- 
one who attempts to do so is foolhardy and culpable. A second assistant while 
perhaps not essential may be extremely useful. The dentist must assume total 
responsibility for the result of his operation and for the welfare and safety 
of his patient. To jeopardize one’s reputation with insufficient or inexperi- 
enced personnel is a shortsighted measure. 


Instruments 


The intelligent selection of instruments for exodontia is an important 
matter, and a judicious choice should be made. The outcome of a case may 
and often does depend on this factor. The essential ones are not numerous. 
A few, well selected, are to be preferred to a large number of questionable 
adaptability. It has often been noted that the experienced operator requires 
only a modest assortment, for well-executed tooth extraction requires far 
more than a glittering display of hardware. They should be made of the 
best steel and tempered to withstand any required strain without bending 
or breaking. The following list which conforms to basic mechanical prin- 
ciples is ample for nearly all contingencies. 

Forceps.—The foreeps are employed more frequently than any other 
instruments in exodontia. Their use is indicated when the tooth is so situated 
in relation to the other teeth and the oral tissues as to permit the free ap- 
plication of the forceps. They must provide accurate adaptation, ample 
leverage, and excellent control. Their size should be consistent with the ex- 
ecution of free extraction movements, the dislodging of the tooth from its 
socket, and its delivery from the oral cavity. As success in so large a degree 
is dependent on them, their construction assumes major importance. A set of 
accepted design should be chosen. By using it exclusively one soon becomes 
aceustomed to the ‘‘feel,’’ and manual dexterity is rapidly developed. 

The component parts of all forceps are the beaks, the joints, and the 
handles. The beaks should be so constructed that they fit the neck of the tooth 
for which they are intended. Their edges should be thin enough to permit in- 
sertion under the free gum margin by pressing it aside without contusion, and 
sharp enough to eut through the alveolar edges if necessary. They should be 
so angulated in relation to the handle that pressure when applied is in line 
with the long axis of the tooth and so curved as to aid in dislodging it. 
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The joint should have free play without lost motion with beveled edges 
to prevent the catching and pinehing of lips or other soft tissues. Continuous 
boiling causes the joint to become stiff and to open and shut with difficulty. 
To obviate this, as well as to prevent rust, frequent lubrication with a sterile 
agent is a preventive. A pea-sized bit of Mereurette introduced with a 
warmed spatula has been found practical for this purpose. 

The handles should conform to the operator’s palm. Their function is 
to afford a firm grasp, maintain steadiness, and enable proper leverage to be 
applied. For all superior teeth the handles should be straight with the ends 
bulging to prevent bruising the operator’s palm if upward pressure becomes 
necessary. For the six anterior teeth the beaks are in line with the handles. 
For premolars and molars the beaks are offset at an angle to permit long axis 
adaptation and still maintain the same handle line. This is commonly known 
as the bayonet type. For the inferior teeth the handles are curved for adapta- 
tion to the palm of the hand, the end of the smaller one being bent to accom- 
modate the little finger for control in opening or closing the beaks. Two ac- 
ceptable models are shown. (Figs. 49, 50, 51, and 52.) Since a large variety 
of forceps are manufactured emphasizing special and sometimes questionable 
features, a full presentation of all would only confuse. To simplify and make 
a practical selection, a set of standard forceps (Clev-Dent) has been taken 
as a basis for description. Nearly all makers of dental instruments produce 
similar designs. 

Forceps for Superior Teeth—For the superior teeth eight forceps are 
illustrated : 

1. Two straight forceps for central and lateral incisors and euspids. 


2. One bayonet-shaped forceps for premolars. 
3. Two bayonet-shaped forceps for the ten anterior teeth when wedged 


for roots. 
4. Two molar forceps (right and left) for first and seeond molars. 
5 


5. One third molar forceps. 


and 


Fig. 41 shows those designed for superior central incisors, lateral incisors, 
and euspids, known as Standard Foreeps No. 1. The beaks are alike, are con- 
vex on the outer surface and concave on the inner aspect, with sharp edges. 
They taper and terminate in rounded ends which approximate the contour 
of the necks of the teeth for which they are designed. Fig. 42 shows Forceps 
No. 10 (Allen) similar to No. 1 (Standard Set) but with longer and less bulky 
beaks. This instrument is particularly useful for extracting superior cuspids. 
Its construction allows it to be carried farther up the root than the former 
without trauma, and hence minimizes breakage of the tooth. I have found it 
perfectly adaptable and equally useful for all six anterior teeth. In fact, in 
nearly all instances in my practice it has supplanted No. 1. 

Fig. 43 shows the forceps for superior premolars—right and left—and 
it is designated Standard Forceps No. 2. The beaks are alike and of the 
same construction as No. 1 but narrower. The offset permits free access to 
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these teeth and permits pressure to be communicated along their long axis. 
Figs. 44 and 45 illustrate Standard Forceps No. 3 R and No. 3 L indicated for 


extraction of superior first and second molars. The beaks are bayenet-shaped 
but are of heavier construction than No. 2. Their outer surface is convex. 


Fig. 41. 


Fig. 42. 





Fig. 41.—Standard Forceps No. 1 indicated for extraction of superior central incisors, 
lateral incisors, and cuspids. 





Fig. 42.—Special Allen Forceps No. 10 particularly designed for extraction of superior 

cuspids. They are used by the author for removal of the six superior anterior teeth. Note 
the long slender beaks. 
The inner surface of the palatal beak is coneave for adaptation to the palatal 
root, and terminates in a broad oval end, moderately thin and sharp. The 
coneave inner surface of the bueeal beak ends in a point the sharpness of 
which is enhanced by the bevel of the outer surface. This point fits into the 
space between the buceal roots of these teeth. Should the bifureation be 
missing, as frequently occurs in second molars, this distinguishing feature 
serves: no purpose, and Standard Foreeps No. 4 should be sustituted. While 
these forceps are in common use, I have found that Forceps No. 2 fulfills the 
requirements as well and, in my opinion, more completely in extracting first 
and second molars. The reasons are as follows: 


1. No. 2 foreeps are heavy and strong enough to dislodge any superior 
molar which presents indication for the use of forceps without prior dis- 
section. Let me reverse this by stating that any tooth unduly resisting mod- 
erate force applied by foreeps presents sufficient warning to the operator that 
he is dealing with some abnormal condition or unusual root formation and 
in general indicates the need of further investigation and an altered tech- 
nique. Brute foree should be an obsolete procedure in exodontia. 


2. A large proportion of superior first molars requiring extraction are 
carious. If the crown is extensively involved, the application of No. 3 be- 
cause of its beak formation tends to crush it, leaving the roots intact and 
united. Application of root foreeps and perhaps prior separation then be- 
comes necessary. In a carious patient if No. 2 is utilized it is adapted to the 
palatal and the stronger of the buccal roots, and its slender beaks allow it to 





ig. 44. 


ig. 45. 





FRANK W. ROUNDS 


714 





be carried well up to sound root structure. Then by careful extraction move- 
ments the tooth is removed intact or the roots are thereby separated, loosened, 
and removed singly using the instrument as a root forceps. 


— and 





Fig. 43.—Standard Forceps No. 2 indicated for superior premolars and in the author's 
hands for superior first and second molars. 

Fig. 44.—Standard Forceps No. 3 R indicated for extraction of superior right first and 
second molars. 

Fig. 45. 
second molars. 





Standard Forceps No. 3 L indicated for extraction of superior left first and 


Fig. 46 shows Standard Forceps No. 4 for superior third and sometimes 
second molars. The shape is the same as No. 3 R and No. 3 L except that the 
two beaks are uniform and narrower and the shank is shorter, permitting 
adaptation to the tooth without impinging on the cheeks, which lie close to its 
bueeal surface. 

Figs. 47 and 48 present forceps designed for the ten superior anterior 
teeth when out of alignment with the arch or when overlapping so as to pre- 
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sent insufficient space for the use of No. 1 or No. 2. These are known as No. 
10 and No. 11 and are modifications of No. 2. The point of difference is the 
beaks, one being much narrower than its opposing one. Made in pairs, they 
afford means of application to a tooth out of alignment on either side of the 
arch where adjacent teeth closely approximate each other. Cases necessitat- 
ing these instruments are not numerous, but they are extremely useful if the 
indication presents. Due to their slender beak construction they are particu- 
larly useful in removing roots of teeth fractured or decayed at or slightly 
below the gum margin. 


Fig. 48 
eee 
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Fig. 46.—Standard Forceps No. 4 indicated for extraction of superior third molars. 

Fig. 47.—Standard Forceps No. 10 indicated with its mate No. 11 (Fig. 48) for the 
xtraction of the ten superior anterior teeth when wedged or overlapped, and also for the 
removal of superior roots. 

Fig. 48.—Standard Forceps No. 11 indicated with its mate No. 10 (Fig. 47) for the 
xtraction of the ten superior anterior teeth when wedged or overlapped, and also for the 
emoval of superior roots, 











Fig. 49. 


Fig. 50. 
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Forceps for Inferior Teeth—¥or the inferior teeth four forceps only are 
needed : 

1. One for the ten anterior teeth and molar roots applicable to both sides 
of the arch. 

2. One molar forceps adaptable to either side. 


3. Two forceps for the ten anterior teeth when wedged. 
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Fig. 49.—Standard Forceps No. 6, with long handle, indicated for removal of the ten 
inferior anterior teeth and molar roots. 
Fig. 50.—Standard Forceps No. 6 showing the blunted handle preferred by the author. 


Figs. 49 and 50 show Standard Forceps No. 6 which are utilized for the 
extraction of the ten inferior anterior teeth when their alignment permits 
free application. The beaks curve downward, are narrow, convex on the outer 
surface, concave on the inner, have sharp edges, and are oval at the ends, 
which eome close together while a space is left between their long axes per- 
mitting them to pass over the crown of the premolars and allow the ends to 
grasp the necks of these teeth. The sharp edges can cut through the process 
margins if required. Figs. 51 and 52 illustrate Standard Forceps No. 7 which 
are designed for first and second molars on either side of the arch. The beaks 
curve downward and are so angulated that a clear view of the posterior field 
and clearance of the superior teeth is obtained. The inner surface has a 
double coneavity, terminating in points which adapt themselves to the buceal 
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Fig. 51.—Standard Forceps No. 7 indicated for extraction of lower molars. This model 


hows the long handle 


Fig. 52.—Standard Forceps No. 7 with the blunted handle preferred by the author. 





Fig. 51. 


Fig. 52. 


Fig. 53. 





Fig. i) 
hen crowded or overlapped. 

Fig. 54.—Standard Forceps No. 9 indicated for extraction of the ten 
eth when crowded or overlapped. The beaks are narrower than those of No. 


53.—Standard Forceps No. § indicated for extraction of the ten inferior anterior teeth 


inferior anterior 








718 FRANK W. ROUNDS 





and lingual aspects of the molar teeth at their necks. As pressure is applied, 
these points enter the space between their roots. 

In my experience the lower first molar presents reasons for extraction 
perhaps more frequently than any other tooth, probably due, as has often 
been stated, to its early eruption and common neglect. Rampant caries is 
therefore a factor to be considered. If the crown is raided by decay I have 
found that the same reasoning I applied to the upper molar holds good, and as 
Forceps No. 3 tends to crush the crown so No. 7 acts likewise. In the same 
manner as Forceps No. 2 solves this problem in the upper arch, No. 6 is here 
my instrument of choice. If attached to the stronger and more substantial 
root it dislodges the tooth intact or loosens and separates both. Utilized then 
as a root forceps, each can be removed individually. If the crown is intact 
No. 7 is a recommended design. 

Two different forms of handles are shown in Figs. 51 and 52. The former 
is the older type and perhaps more universally used. I greatly prefer the one 
illustrated in Fig. 52. Its short handle affords a better grip, furnishes per- 
feet control, and obviates any shifting of the palm. These instruments may 
be obtained in either style. 

Figs. 53 and 54 show Standard Forceps No. 8 and No. 9. They are sup- 
plementary forceps indicated for the removal of the inferior anterior teeth 
when crowded or overlapped and when application of No. 6 is made impos- 
sible without involving the adjoining teeth. They are often designated as 
hawks’ bills on account of the peculiar shape of the beaks. No. 9 is of the 
same design as its mate with still narrower working points. As inferior an- 
terior teeth are so frequently crowded, these two instruments fulfill a definite 
funetion and no set is complete without them. 

The forceps described and illustrated will satisfy the needs in nearly 
all eases where forceps are indicated. Like any other instruments and tools, 
they should be examined frequently and kept in good condition. Dull beaks 
should be resharpened and free play of the joints always maintained. The 
selection of a set of forceps is usually made at the beginning of an operator’s 
eareer—at a time when practical experience has not demonstrated to him the 
value of carefully chosen equipment. It is recommended that a basic set be 
selected as a unit. To it suitable additions may be made as experience and 
need dictate. The assortment described has proved most satisfactory in my 
practice and fulfills the requirements. All manufacturers of dental instru- 
ments make the same types. The criterion involved is that they be constructed 
in accordance with sound and proved physical principles. 


(To be continued in the July issue.) 
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GIANT-CELL TUMOR OF THE MAXILLA 


Report of a Case 


GeEoRGE W. MatrHews, M.S., D.D.S., BrirmMInGcHAM, ALA. 


History.—A boy, aged 14, was referred to me on June 16, 1947, by 
‘is dentist heeause of a swelling of some months’ duration in the right maxillary 
region. This swelling had been present, according to the patient and his mother, 
‘or the past six months, but was growing progressively larger. There was no 
pain associated with it, but there was a general feeling of tightness and fullness 
over the area. The patient gave a history of having had a very severe blow on 
the upper front teeth about three years previously, following which the teeth 
were quite loose; they soon tightened up and nothing more was thought of it. 


Clinical Examination.—The patient was a well-developed, healthy-ap- 
pearing young boy of 14 years. Clinical examination revealed a slight swelling 
of the upper right side of the face which extended almost to the eye. In- 
side the mouth, in the mucobuceal fold, there was a slightly raised, reddish 
swelling which extended from the upper right central incisor back to the 
upper right first molar. This swelling was not fluctuant but just faintly 
compressible in about the degree of a hard rubber ball. There was no evidence 
of any fistula. The mucosa over this swelling had a somewhat wrinkled and 
pitted appearance rather than the glazed appearance of a cyst or acute 
abscess. A provisional diagnosis of cyst was made. 


Roentgenographic Examination.—Intraoral roentgenograms (Fig. 1) 
revealed a large radiolucent area extending from the upper right central incisor 
to the upper right second premolar and above this to the anterior wall of the 
maxillary sinus. The radiolueceney was not a dense solid black like a cyst, but 
had a somewhat hazy appearance with radiopaque lines extending through it, 
giving the appearance of partitions. An oeclusal roentgenogram (Fig. 2) 
revealed that the upper right central incisor had been pushed mesially at the 
apex over against the apex of the left central incisor, and the right lateral 
incisor and cuspid had been pushed distally at the apex to a 45° angle. Both 
of the right premolars appeared to be pushed out buccally at the apex. Roent- 
genographieally, the picture was much that of an adamantinoma. 


Operation.—The patient was hospitalized on June 23, 1947, and under 
ether anesthetic the mass was removed. An incision was made from the upper 
right first molar, past the upper left central incisor, and the mucoperiosteum 
was raised. The bone, which was exposed, was of eggshell character and could 
readily be cut with a knife. By removing the tissue overlying the bone a very 
definite membrane was exposed which was not tough like that of a cyst but was 
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very friable. Teeth were extracted from the right central incisor back through 
the second premolar and the alveolar process was removed to open up the area. 
The contents of the membrane appeared to be a reddish-brown mass which 
bled very profusely and had the appearance and characteristics of liver tissue. 





Fig. 1.—Giant-cell tumor of the maxilla extending from the right central incisor to the right 
second premolar. Note how the teeth have been pushed apart at the apices. 
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Fig. 2.—Occlusal roentgenogram showing how the upper right anterior teeth have been pushed 
out labially and buccally. 


The cavity extended medially and superiorly to the floor of the nose, and 
distally to the anterior wall of the maxillary sinus. Once the tissue was 
thoroughly enucleated, the bone cavity appeared very firm and hard. The bone 
between the cavity and the maxillary sinus had disappeared and the lining of 








aly 
flu 


See 


slis 


fc Dh 








GIANT-CELL TUMOR OF MAXILLA 721 


the sinus could be seen plainly. The upper right first molar was not involved 
in the tumor mass but had earies involving the pulp, so it was removed. 

The wound was closed with black silk, and an iodoform gauze dressing 
vas placed lightly with an opening left at about the cuspid region. The im- 
nediate postoperative condition of the patient was good. 


Microscopic Examination.—‘‘Section through the specimen shows a 
‘ellular background of fusiform elements which are small, have cigar-shaped 
iuelei and attenuated extends at both ends: Cytoplasm of these cells is aci- 
lophilic. Against this cellular background there can be seen large numbers 
f giant cells containing on an average approximately 15 nuclei. These are 
very numerous and are the most characteristic feature of the histologie picture. 
It is noteworthy that around these giant cells there seems to be a clear vesti- 
ule. Mitoses are practically absent.’’ 


Diagnosis: ‘‘Giant-eell tumor.’’ 





g. 3.—Occlusal roentgenogram thirty days after operation showing outline of area occupied 
by the tumor mass. 


Course.—The patient experienced practically no pain and had remark- 
ily little swelling. There was no postoperative bleeding. The patient took 
luids and soft diet freely by mouth and was up and about the ward on the 
second day. The dressing was changed on the second day and there was a 
slight discharge with some oder. The dressing was changed every other day 
for a week, at which time it was left out and the sutures removed. There was 
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a slight discharge from the wound and the patient complained of a bad taste 
for two or three weeks at which time the wound appeared to be entirely closed 
up. An occlusal roentgenogram, made on July 26, 1947, is shown in Fig. 3. 
At that time the wound had healed very firmly and nicely and there was no 
evidence of any fistula. There was considerable depression in the alveolar 
ridge from the midline back to the first molar area, but this has been restored 
very nicely with a partial denture. All evidence of external swelling has 
disappeared. 


Comment.—Berger’ described the solitary giant-cell tumor and reported 
six eases. He stated that these lesions frequently are mistaken for cysts or are 
considered as actually or potentially malignant tumors, calling for radical 
measures, where conservatism would bring about a cure. He quoted Hammer* 
who stated that there are no recognizable morphologic distinctions between 
giant-cell epulis and central giant-cell tumors. Berger treated some of his 
cases with roentgen treatment and showed some very beautiful results in which 
the tumor disappeared and the teeth were retained. It is felt, however, where 
the tumor mass can be completely enucleated, without too mutilating an oper- 
ation, that this is by far the safer and surer method of treatment. 
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LIPOMA OF THE ORAL LABIAL VESTIBULE 


‘ 


JAMES H. Quinn, D.D.S.,* Mempuis, TENN. 


| dae )MAS of the oral cavity are considered to be rare lesions. They are most 
often found on the tongue, buccal mucosa, associated with the bueeal fat 
pad, and salivary glands. 

The tumor is a benign, encapsulated, usually circumscribed lesion com- 
posed of adult fat cells. In some eases, the tumor is an obvious, pedunculated, 
vellow mass attached to the oral mucosa, and in other cases it appears as a 
soft, cireumseribed, submucosal mass. Although benign, it may grow to tre- 
mendous size if not removed. It occurs most commonly in adults, but this does 
not obviate oceasional occurrences in children. 

Oral lipomas are most often found in combination with other connective 
tissues, and then are named fibrolipoma or lipomyxoma. Infrequently, tumors 
composed of fat cells alone are found. 

Microscopically, a true lipoma would be found to contain adult fat cells, 
a few scattered connective tissue fibers, and a thin, fibrous capsule surrounding 
the tumor. 

Diagnostically, the superficial mucosal type of lipoma may be confused 
with a mucocele and possibly a ranula if it is under the tongue. The sub- 
mueosal type, covered with mucosa and concealing the yellow color of the tumor, 
may possibly be confused with a chronic abscess (especially if it is located near 
the teeth) or with the other connective tissue tumors until it is exposed by 
incision. Treatment is total surgical removal. If the lesion is not completely 
removed, recurrences are possible. 


Case Report 

A Negro janitor, aged 41, presented to the surgery clinic for removal of 
teeth. 

Routine examination disclosed a small, freely movable mass in the lower 
anterior labial vestibule, just to the left of the midline, under the oral mucosa 
and unattached to the mandible. The history showed it to be of slow growth; 
it was first noticed one year ago, and was not painful. 

Incision was made through the oral mucosa, and an encapsulated, cireum- 
scribed, bright yellow tumor was observed (Fig. 1). The capsule was of a 
ather thin, loose, fibrous structure. The tumor was easily dissected out in toto 
vith a medium-sized bone curette, the attachment to surrounding soft tissue 
being minimal. The resulting soft tissue wound was closed with 000 plain gut 
nterrupted sutures. 





* Assistant in Oral Medicine and Surgery, College of Dentistry, University of Tennessee. 


723 








724 JAMES H. QUINN 





Grossly, the lesion was 13 mm. in its greatest diameter, very yellow in 
eolor, soft, and pliable. On microscopic examination it was found to consist of 
adult fat cells as seen in any part of the body (Fig. 2). 








Fig. 1.—Photograph of the gross lipoma seen pushed up through the superficial incision and 
partially dissected out, 








Fig. 2.—Photomicrograph of the lipoma showing adult fat cells and a small portion of the thin 
fibrous capsule. 


Summary 
Lipomas of the oral cavity are rare and when discovered should be removed 
in toto because they can attain tremendous size. A case has been reported of 
a lipoma in which the location is considered rare. The tumor was a true lipoma 
not combined with another connective tissue, which is uncommon. 
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CASE REPORT OF AN EXTRAOSSEOUS ADAMANTINOBLASTOMA 
Epwarp BRAUNSTEIN, D.D.S.,* BRIGHTON, Mass. 


XTRAOSSEOUS adamantinoblastomas are extremely rare. One has been 
E; reported by Ch’in (1938) occurring in the soft tissue, with the underlying 
bone normal. <A report of a similar case seen at the United States Marine 
Hospital in Boston follows. 


Case Report 


Mr. J. R., a 63-year-old white fisherman, was admitted to the United 
States Marine Hospital in Boston on Nov. 9, 1948. 


Chief Complaint.—‘‘! have a lump in my mouth.”’ 


Present Illness._-Three weeks before admission, the patient noticed a 
swelling in the left cheek. The superior left third molar was extracted one 
week before the swelling appeared. 


Physical Examination.—The swelling in the left cheek was below the 
orifice of Stensen’s duct. This was well defined, firm, and circular, about 3 
em. in diameter. There was neither pain nor inflammation present, and the 
overlying tissues were freely movable. An attempt at aspiration failed. 

There were no premolars or molars in the left jaw, while the left maxillary 
central incisor, lateral incisor, and cuspid were carious. There were just four 
teeth present on the other side of the mouth. The remainder of the physical 
examination was negative. 


Roentgenologic Examination.—Upon admission, roentgenograms of the 
left jaw and neck were negative. 


Laboratory Examination.—Serology, red and white blood cell counts, 
urinalysis, and temperature were all normal. 


Hospital Course——There were no additions ‘. the above findings, and 
operation was performed on November 15. 

At operation, the mucous membrane over the tumor was incised. Line of 
cleavage was established by sharp dissection, following which the tumor was 
dissected free by blunt dissection and was removed. 

It was found that a solid tumor mass had formed in the soft tissue of the 
cheek. The tumor was well encapsulated and could be dissected out with 
ease. The tumor had the gross appearance of salivary gland tissue, but was 
not adherent to either the parotid duct or gland. Gelfoam was placed into the 
defeet to control bleeding, and the mucous membrane was sutured. 

Received for publication Feb. 1, 1949. 


*United States Marine Hospital, Assistant Dental Surgeon, United States Public Health 
Service. 
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EDWARD BRAUNSTEIN 





Microscopic Examination.—A lobulated, firm, solid white mass measuring 
2 by 2.5 by 1.5 em. was received. 

Sections show a malignant tumor consisting of both large and small, 
bizarre-shaped nests of epithelial cells lying in a small amount of rather dense 
connective tissue. The nests are composed of deeply staining cells which are 
columnar at the periphery and have a definite palisading tendency, while in 
the center of the nests they tend to spindle out, or are stellate in form. (Figs. 
1, 2, 3, and 4.) These structures resemble enamel organs with ameloblasts 
and stellate reticulum. There is in a few places a suggestion that squamous 
nests are being formed (Fig. 4), but there is no evidence that there is gland 
formation. 

Diagnosis: Adamantinoblastoma. 





Follow-up Examination.—l'our months postoperatively the patient was 
examined. No abnormalities were found. There was no evidence of recur- 
rence. 

Comment 

A review of the literature reveals that this tumor is a slowly growing 
neoplasm seldom seen by the clinician before a duration of seven years. 

If we can believe that the neoplasm appeared so recently, this is indeed 
an unusual ease, not only because of its rapid development, but also especially 
beeause of its location, which was entirely in the cheek without involving the 
bone. 

Reference 
(supp.), pp. 91-130, 1938. 


Ch’in, K. Y.: Adamantinoma in Chinese, Chinese M. J. 




















Oral Medicine 


PRESENT STATUS OF KNOWLEDGE CONCERNING 
THE ETIOLOGY: OF PERIODONTAL DISEASE 


Cuas. H. M. WitutaMs, D.D.S., B.Sc. (DENt.), Toronto, CANADA 


HE greatest benefits of medical science have resulted from prevention of 

disease. The dental profession should, therefore, devote main efforts to the 
prevention of dental and periodontal diseases. To accomplish prevention or even 
to be efficient in treatment of a disease usually requires that the essential nature 

f the disease shall be understood. All efforts toward prevention or treatment 
are based on a conception of etiology. Although research in dentistry in general 
and eoneerning periodontal disease in particular is pitiably inadequate, valuable 
new findings and observations are being contributed. A periodic survey and 
assessment serves the purpose of allowing efficient application of the sum of 
our knowledge up to the present in the interest of the health and comfort of 
the publie. 

Most of the previous literature concerning the etiology of periodontal disease 
has described the irritating effects of food and cell debris, caleulus, and baec- 
teria as the main causes. A common description of the process by which the 
disease was considered to develop follows. 

Failure of the patient to keep the mouth clean allows food and cell debris 
to collect about the teeth as materia alba. Fermentation and decomposition of 
the components of the materia alba produce by-products that are irritating to 
the gingivae, and there is a resultant inflammation. The presence of the food 
and cell debris favors increased numbers and virulence of bacteria. The injured 
state of the gingivae then allows the establishment of a destructive infective 
process in the gingival tissues. By extension of the influences of the inflammation 
and infection, destruction of the pericementum and alveolus progresses. 

Common clinical manifestations of this disease process have been described 
as obvious inflammatory reaction of the gingivae, large amounts of calculus and 
soft debris, relatively even distribution of lesions about the mouth, slow progres- 
sion of pockets usually of shallow to medium depth, and slow progression of 
abnormal mobility of the teeth. The above briefly described etiology, pathology, 
and symptoms are widely employed at the present time as the basis of efforts 
for the treatment and prevention of periodontal disease; but a critical survey 


From the Department of Periodontology, Faculty of Dentistry, University of Toronto. 
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of knowledge at present available suggests that some progressive changes of 
opinion are indicated, . 

The type of periodontal disease described previously has been referred to 
as ‘‘filth pyorrhea’” or ‘‘dirt pyorrhea.’’ It is germane to enquire, ‘‘Why the 
filth?’’ ‘‘Why are the mouths of the people afflicted with this disease so prone 
to the collection of soft debris and caleulus?’’ ‘‘Is ealeulus a main primary cause 
or is it a result of gingival disturbance including gingivitis?’’ ‘‘Is toothbrushing 
essential to the prevention and control of this type of periodontal disease?’’ 
‘‘Are bacteria a primary cause of this type of periodontal disease?’’ ‘‘Is the 
obvious inflammatory reaction of the gingivaé an unfavorable feature of the 
disease?’’ To sum up, should we regard this type of periodontal disease, peri- 
odontitis simplex,” as one of strictly local origin? 


Formation of Calculus 


The reason for the collection of soft debris and caleulus about the teeth is 
certainly of more than academic interest. Many of the studies devoted to the 
formation of caleulus have produced findings which allow the development of a 
working hypothesis concerning the collection of so-called materia alba and 
calculus about the teeth. 

Kirk® considered that loss of CO, from the saliva reduced its carbonie acid 
content and caused the calcium phosphate in solution in the saliva to become 
supersaturated. It then easily precipitated in areas of stasis. Prinz‘ stressed 
the significance of a foreign body nidus which, according to Gibbs’ law, would 
cause a concentration of the salivary colloids about it and facilitate precipitation 
of the lime salts. The foreign body could be, and as later evidence will suggest, 
likely was a group of bacteria or possibly a clump of desquamated cells. Smith® 
demonstrated that desquamated epithelial cells liberate an enzyme phosphatase 
which favors deposition of the phosphates from the saliva. 

Bulleid® and Naeslund’ considered that bacteria, either leptothrix or actino- 
myeces, are responsible for the formation of calculus. Bibby® demonstrated ex- 
perimentally that without microorganisms no deposits of caleulus were formed. 
He found the leptothrix organisms to be predominant in dental calculus. 

Box® believes that in subgingival calculus disintegrated leucocytes and des- 
quamated epithelial cells constitute a background favorable to the growth of 
microorganisms classed as mycelium and similar to those found in actinomycosis. 
The bacteria appear to be responsible for the deposition of the calcium salts. He 
further states: ‘‘The microscopic evidence would strongly tend to support the 
viewpoint expressed by Colyer,’ Bunting and Hill,” and the essayist?* that these 
calcified formations are often the result of inflammation and are derived in large 
part from exudative products that accumulate in the gingival ecrevice.’’ From 
such evidence as this it seems that an abnormal. condition of the gingivae fre- 
quently or usually precedes the calculus formation. The caleulus once formed 
contributes its irritating effect’* *° to persistence and extension of the inflamma- 
tion. It appears that the cause of the original abnormality of the gingivae and 
of the first caleular deposits is a most important consideration. Some of the later 
experimental studies furnish significant evidence. 
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Niacin deficiency in dogs was shown by Becks, Wainwright, and Morgan'® 
to produce marked inflammatory changes and ealeulus formation. They also” 
observed severe caleulus formation as a result of pyridoxine deficiency. King 
and Gunison found inflammation of the gingivae and calculus in the mouths of 
rats on vitamin A deficient diet. 

King and Gunison'® reported on the benefits of vigorous occlusal function 
in maintaining gingival health. Two groups of ferrets were fed a nutritionally 
adequate diet in very soft form. One group which had an addition ef a short 
length of bone with a few fibers of tendon and muscle attached had normal 
gingivae. The group without the bone and who had functional indolence had 
marked gingivitis and heavy calculus. Human beings with gingivitis were pro- 
vided with sugar cane with instructions to gnaw it. They reported a striking 
reduction of gingivitis following the persistent vigorous function. The author’ 
and others have observed that primitive people who employ vigorous occlusal 
funetion and have well-arranged teeth but who never brush their teeth have less 
susceptibility to periodontal disease and less caleulis than human beings using 
modern methods of preparing and eating food. On the basis of this evidence it 
seems safe to assume that deposits about the teeth are a result of abnormal 
gingival conditions which are established in association with abnormal systemic 
states and/or abnormal functions of and about the teeth. 

The other main type of periodontal disease which has been variously termed 
phagadenie pericementitis,”° diffuse alveolar atrophy,’ periodontitis complex,?' 
and paradontosis has been said to be the result of the following process: 

A general metabolie disturbance predisposes or actually causes a noninflam- 
matory degenerative process in the periodontal tissues which results in widening 
of the periodontal membrane at the expense of the alveolar bone, detachment of 
principal fibers near the base of the epithelial attachment, apical extension of the 
epithelial attachment, and finally separation of the epithelial attachment from 
the tooth with the rapid establishment of deep periodontal pockets. 

Clinica] manifestations of this type of periodontal disease, when seen in its 
pure form, are usually a relative lack of the signs of inflammation in the gingivae, 
the frequent pallid violaceous nature of the gingival color, the presence of small 
amounts of soft debris and ealeulus, drifting, rotation, and egression of teeth 
with the formation of diastema. Careful examination reveals the presence of 
irregularly distributed narrow and often deep periodontal pockets and loose teeth. 

It is apropos of a critical consideration of the previously described process 
and condition to ask: ‘‘If the disease is of general systemic origin why are the 
lesions so irregularly distributed about the mouth?’’ ‘‘Why is the destruction 
of alveolus and the pocket formation frequently found on only one side of a 
tooth?’’ ‘‘Why is the separation of the principal fibers found particularly near 
the base of the suleus or pocket?’’ To sum up, is periodontitis complex or perio- 
dontosis of strictly local origin? 

Investigators of the etiology of periodontal disease have been classed as 
localists, constitutionalists, and fusionists. Most modern investigators have the 
opinion that periodontal disease is a result of a fusion of constitutional and 
local causes. Our present problem seems to be to establish the significance and 
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influence of each type of cause in each of the two main types of periodontal 
disease. An acceptable division of the main etiologic factors has been suggested 
by Smith? as: 


a. General metabolic disturbances. 
b. Local metabolic disturbances. 
e. Specific infection with a group of anaerobic organisms. 


Influence of General Metabolic Disturbances 

lauchard** apparently considered a systemic cause of periodonta! disease 
when he referred to livid, swollen gingivae as ‘‘scorbutus’’ of the gums. He 
also made the significant observation that periodontal disease could exist with- 
out an accompanying obvious gingivitis. Since that time Box,”' Gottlieb,’ 
Rule,** and many others have referred to the great importance of general 
metabolie disturbances in the etiology of periodontal disease, particularly of 
the so-called vertical type. 

In view of the widespread acceptance of the opinion that general metabolic 
disturbances are important, and possibly the most important predisposing 
causes of periodontal disease, it is surprising and significant that Orhan®* has 
lately stated: ‘‘ Approximately eighty-five per cent of all periodontal disturb- 
ances are caused mainly by local factors. Only in the remaining fifteen per 
cent of periodontal disease do systemie factors play a more important role.’’ 

Becks” reported that 96 per cent of eighty patients with parodontosis had 
systemie disturbances. Of this group 84 per cent had endocrine dysfunction. 

Smith?’ reported that of a group with periodontitis complex or perio- 
dontosis, 75 per cent were girls or young women, 72 per cent had anemia of the 
hypochromie microcytic type, and over 60 per cent had a subnormal basal 
metabolic rate. In another group of twenty-eight persons with excellent 
dental and oral health, only one had a low metabolie rate and one had second- 
ary anemia. 

Breuer** believes that all periodontal diseases, especially the inflammatory 
type, are manifestations of general metabolie disturbances. 

Many different general metabolic disturbances have been reported as 
having an etiologic influence on the establishment of periodontal disease. but 
three main groups of systemic abnormalities have been most frequently men- 
tioned as: 

1. Nutritional inadequacy because of suboptimum dietary or the use of 
drugs which prevent normal assimilation. 

2. Nutritional dysfunction because of abnormal endocrine function. 

3. Other illnesses, especially those causing marked debility. 


Mellanby,”® King,*° and Boyle* have reported that a deficiency of vitamin 
A results in hyperkeratosis of the gingival epithelium followed by a desqua- 
mation of the keratinized layer and increased susceptibility to infection. It 
has been suggested*? that sustained daily use of mineral] oil as a laxative, or in 
food preparations such as salad dressings, may so seriously interfere with 
absorption of carotene through the wall of the intestine as to reduce signifi- 
cantly the vitamin A in the body. 
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The influence of the components of the vitamin B complex on the perio- 
dontal tissues has been studied and described by Walsh,** and Becks, Wain- 
wright, and Morgan.’*** It has been shown experimentally that niacin de- 
ficiency in dogs causes periodontal disease of the simplex type. Conversely, 
acute pantothenic acid deficiency in rats causes periodontal disease charac- 
terized by necrosis without accompanying inflammatory reaction, similar to a 
type described by Box" as necrotie periodontitis and belonging within the elassi- 
fication ‘‘periodontitis complex or periodontosis.’’ According to Smith?’ and 
Wainwright, the vitamin B requirement is closely related to carbohydrate in- 
take. Sinee vitamin B is essential to the metabolism of carbohydrate, those who 
consume foods of high earbohydrate but low vitamin B content likely have de- 
ficieney of vitamin B. 

Wainwright® and Walsh** have stated that certain drugs may act as promi- 
nent eauses of vitamin B deficiency by either interfering with intestinal absorp- 
tion, altering intestinal function, or preventing synthesis of vitamins by intesti- 
nal flora. Laxative preparations may act to prevent intestinal absorption and to 
alter intestinal function. The sulfonamides and penicillin may destroy the in- 
testinal flora necessary to the biosynthesis of vitamin B. 

Increased urinary exeretion of ascorbie acid among persons consuming 
salieylie acid has been reported by Daniels and Everson.** Accelerated precipi- 
tation of scurvy in rats on a seorbutie diet was reported by Giardina.*? In view 
of the tremendous quantities of acetylsalicylic acid consumed especially by some 
persons who might be termed ‘‘aspirin eaters,’’ the significance of these obser- 
vations may be great. 

Howe,** Hanke,*® Kruse,*® and many others have stressed the significance 
of vitamin C deficiency in the etiology of periodontal disease. It has even been 
frequently suggested that gingivitis is an evidence of subclinical scurvy. But in 
eases among volunteer subjects, gingivitis did not appear until the deficiency 
was prolonged and severe and until many other evidences of the deficiency were 
obvious in other parts of the body. Other evidence concerning the significance 
of vitamin C will be presented later in the paper. 

Vitamin D deficiency has not been shown to be a very significant cause of 
periodontal disease. Overdoses of vitamin D*! have, however, caused experi- 
mental production of periodontal disease in dogs. This observation by Becks is 
important in view of the rather common employment of massive doses of vitamin 
D in the treatment of arthritis. 

It has been reported by Becks and Faruta*? that magnesium-deficient diets 
resulted in resorption of the alveolus which would be favorable to the establish- 
ment of periodontosis in dogs. Very little evidence has been supplied to indicate 
the significance to the periodontal structures of variations in the protein, fat, 
and carbohydrate content of diets. 

Abnormal endocrine function as an etiologic agent in the establishment of 
periodontal disease has been suggested frequently by Ziskin et al.** Boenheim, 
Smith,?’ and others. Ziskin et al. demonstrated experimentally that daily ad- 
ministration of the gonadotropie principle of human pregnancy urine to monkeys 
caused a rapid degeneration of mouth epithelium, an increase in the number of 
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bacteria, and finally an acute ulcerative infection (Vincent’s infection). Con- 
versely, discontinuing Follutein and administering estrogenic hormone caused 
bleeding of the gingivae to cease, and formation of keratin was marked. There 
was concomitant reduction in the bacterial flora. Boenheim,** Becks,?* and 
Smith?’ have all found a high incidence of endocrine dysfunction among people 
with periodontosis. In the group reported by Becks 84 per cent had some endo- 
erine disturbance, and hypothyroidism was particularly common. Boenheim** 
stated that pituitary dysfunctions seemed most important. Smith?’ remarked 
on the high frequeney of periodontosis among young women with menstrual dis- 
orders some of whom complained of impossibility of pregnancy. He is convinced 
that the low metabolic rate and secondary anemia in nearly all of these cases 
indicate nutritional deficiencies rather than hypothyroid function. 

General debility associated with certain illnesses has been reported as ap- 
parently associated with the etiology of periodontitis and periodontosis. Influ- 
enza and dysentery have been particularly mentioned. Blood dyscrasias and 
metabolie poisonings are also occasionally reported as active in the etiology of 
periodontal disease. Thoma*® stressed the significance of overindulgence, seden- 
tary habits, and constipation. 

Linghorne and MeIntosh** reported on a very important series of studies 
which in our opinion provide a basis for consideration of the interrelation of 
systemic etiologic factors to the local etiologie factors in the production of perio- 
dontal disease. In the first study, 120 apparently healthy male Air Force per- 
sonnel all of whom had gingivitis were divided into four groups. Group 1 re- 
ceived 375 mg. ascorbie acid daily ; group 2 received 225 mg. niacin daily ; group 
3 received 45,000 I.U. vitamin A, 1,200 I.U. vitamin D, 9.9 mg. thiamin, 9.9 mg. 
riboflavin, 225 mg. niacin, and 300 mg. ascorbic acid daily in divided doses; 
group 4 received a placebo three times a day. No other treatment was provided. 
The duration of the study was five months. In all groups the gingivitis of some 
became worse and in others it improved, but there were no more improvements 
in the group receiving the vitamin supplement than in the group receiving the 
placebo. 

Studies 2 and 3 were highly controlled and intensive and were devoted to 
observing the influence of ascorbic acid- intake on the recurrence of gingivitis 
after the clinical manifestations had been successfully reduced by local treat- 
ment. Four groups were established. They were provided an ascorbie acid 
intake as follows: Group 1 received food containing approximately 10 mg. 
ascorbie acid daily, group 2 food containing 25 mg. ascorbic acid daily, group 3 
food ¢ontaining 10 mg. plus 70 mg. ascorbie acid in tablet form, and group 4 
food containing approximately 75 mg. ascorbie acid. The diets of all groups 
were fairly constant except for the variations of ascorbic acid. Blood plasma 
levels and ascorbie acid concentration in white blood cells reflected, not in direct 
proportion, variations in the level of ascorbie acid intake. Biopsies of gingival 
tissues did not show typical evidence of seurvy but rather of an apparently 
typical chronic inflammatory reaction. The duration of the study was eight 
months. Recurrence of gingivitis was greatest in the group receiving 10 mg. 
ascorbie acid daily, and was progressively less to the group receiving food con- 
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taining 75 mg. ascorbic acid daily. About 45 per cent of those receiving 10 mg. 
had recurrence, but only 11 per cent of those receiving 75 mg, had recurrence. 

The results of the several studies suggest that ascorbic acid therapy as a 
single means of treatment is not efficient in eliminating an established gingivitis 
hut that 75 mg. aseorbie acid intake daily tends to reduce predisposition to 
vingivitis to about one-quarter the probable incidence on a diet containing 10 mg. 
or less of ascorbic acid. 

We believe that general metabolic disturbances are rarely sole etiologic 
agents in the establishment of periodontal disease, and that very rarely does 
systemie treatment alone suffice in the control and correction of established 
periodontal disease. However, we are convinced that general metabolis disturb- 
anees are significant as predisposing etiologic factors in a large percentage of all 
cases of periodontal disease. 


Influence of Local Metabolic Disturbances 


The role of caleulus in the etiology of periodontal disease has been discussed 
previously in this paper. The influences of functional stimuli on the growth 
and development of the jaws begin at birth and should continue throughout life. 
Wallace*’ and Rogers** are ardent advocates of the necessity of vigorous mas- 
ticatory function, especially incisal function, as a stimulus to the establishment 
of well-arranged teeth in well-developed jaws. Rogers has said: ‘‘Structural 
development never achieves its proper form unless function is performed in such 
a way as to produce it.’’ Stillman and McCall,* Waugh,*® Wallace,**? Wein- 
mann,°® Williams,’® and others have reported the beneficial influences of vigorous 
occlusal funetion and wear of the teeth, both deciduous and permanent, in the 
development and maintenance of norma] dentitions. 

Widespread acceptance of the theory of continuous eruption of the teeth 
from their sockets as normal and inevitable is extremely significant. Recently, 
at a meeting of one of the largest and most progressive state dental associations, 
an audience of several hundred dentists was almost unanimous in the following 
opinions: 


1. That a man of 40 would normally have a clinically obvious exposure of 
cementum. 

2. That a man of 60, with a fairly complete dentition, would normally have 
2 to 4mm. of exposed cementum on the first molars. 


This and other evidence indicate acceptance within the profession of involu- 
tion of the dentition as inevitable. It is a fatalistie concept the application of 
which is probably exaggerated beyond the expectations of its original propo- 
nents. At any rate, members of the profession are accepting as normal con- 
ditions that are evidence of serious degenerative changes in the dentitions of 
patients, when vigorous effort toward prevention or control of the conditions is 
an urgent duty. 

There is a widespread tendency to use the word ‘‘normal’’ as though it 
means ‘‘average.’’ Thus we have statements concerning a normal amount of 
gingival recession, a normal number of carious dental cavities, and a normal 
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number of common colds. These phrases carry the implication that the condi- 
tions are inevitable or acceptable and not necessarily indicative of a need for 
prevention or treatment. The standard of normal is being lowered to suit the 
almost universally degenerated dentitions of the modernized groups with which 
we work. On the basis of high average incidence, statements might be made with 
equal justification concerning a normal amount of cancer or coronary thrombosis. 

During a study’ of the dentitions of the Eskimos of the Eastern Canadian 
Aretie and later*' of a collection of skulls of primitive Indians of northwestern 
United States, the following observations were common : 


1. Vigorous function of the edentulous infant jaws and later of the teeth 
throughout life undoubtedly contributes to excellent development of the jaws, 
excellent arrangement of the teeth, excellent natural cleansing, marked wear of 
the teeth of deciduous and permanent dentitions, and vigorous functional stimuli 
to the physiological processes within the tissues of the periodontium. 

2. The gingival margin covers the amelocemental junction even in the pres- 
ence of extreme wear. An exception is that some of the Eskimos have a somewhat 
atypical periodontitis simplex which results in apical movement of the gingival 
margin in the areas affected. With the exception of this condition in Eskimos, 
there is no macroscopically observable evidence of continuous apical migration 
of the gingival margin or base of the suleus. 

3. No macroscopically observable increase, on the skeletal material, in the 
distance between the amelocemental junction and the alveolar edge even in the 
presence of almost complete elimination of the crowns by wear. There is no 
macroscopic evidence to support an opinion that wear of the teeth is accompanied 
by eruption of the teeth from their sockets or that there is a continuous senile 
atrophy of the periodontium. 

4. Continuous decrease in the length of the extra-alveolar portion of the 
tooth. 


Contrary to common opinion, the evidence mentioned and the findings of 
Herzberg and Iolic®* indicate that the well-worn teeth of the primitive groups 
mentioned move toward the occlusal plane along with their supporting structures. 
Weinmann has lately reported continuous growth of bone at the alveolar edge 
accompanying the occlusal movement of well-worn teeth up to the age of 64. 
The evidence indicates that the dentition among the aforementioned primi- 
tive groups undergoes a series of favorable or evolutionary changes rather than 
the group of regressive or involutionary changes that are widely accepted as 
normal. In conceiving standards of normal for the human dentition, it is sug- 
gested that mankind throughout the world and over a period of at least one hun- 
dred years should be considered. In such a vast group, so-called modernizéd 
human beings would constitute a small percentage and the dominant characteris- 
ties of the dentitions would likely cause the adoption of such a high standard 
for normal that the conditions described in dentitions of the Indians and 


Eskimos would be a requirement. 
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Lack of vigorous function might conversely be expected to be a factor in 
causing the following: 


1. Inadequate or frail development of the jaws and supporting structures 
of the teeth. 

2. Irregular arrangement of the teeth. 

3. Faulty natural cleansing. 

4. Failure of the teeth to wear normally. There is a resultant failure of 
the various faetors which produce torque strains in the periodontium to be re- 
duced with advancing age. 

5. Lack of vigorous stimuli to the physiologic processes of the periodontal 
tissues. 


Traumatogenie occlusion is usually a result of faulty arrangement of the 
teeth plus failure of a normal degree of natural wear. The marked adaptive 
changes in the periodontal membrane to variations in occlusal function indicate 
the sensitiveness of this part to the influences of physical function. Heavy funce- 
tion in an axial direction tends to result in the most favorable development and 
maintenance of health of the periodontal membrane. Lack of function results in 
atrophy of the membrane. Function which is at a tangent to the long axis of the 
tooth tends to produce injury in the periodontal membrane in the areas of 
marked tension and marked compression which result from displacement of the 
erown in one direction and of the root in the opposite direction. Box,®? Orban,** 
Kronfeld,** Stones,®® and others have demonstrated the nature of the damage in 
the supporting structures resulting from this cause. Damage to the coronal 
portion of the periodontal membrane by traumatogenic occlusion is likely a 
predisposing and localizing agent of the so-called vertical lesions of periodontitis 
complex or periodontosis. Indolent ocelusion and abnormal arrangement of the 
teeth eause the lips, cheeks, tongue, and saliva to be inefficient in the natural 
cleansing process so that the collection of debris, increase in bacterial count, and 
formation of calculus are allowed. These latter factors which appear to be the 
main loeal eauses of periodontitis simplex are likely mainly the result of the 
indirect and direct influences of indolent occlusal function as it may influence 
erowth and development during infaney and childhood and as it affects the 
physiologie processes of the mouth after maturity. 

Such loeal agents of irritation to the gingivae as the rough edges and sur- 
faces of cavities, fillings, clasps, dentures, and hypoplastic areas in teeth are 
apparently not of major importance except occasionally. 


The Influence of Microorganisms in the Etiology of Periodontal Disease 


Many of the earlier authorities considered periodontal disease to be essen- 
tially the result of infection. But the present opinion seems generally to support 
the view that infection is rarely primary and that specificity for a single type of 
organism as the destructive agent has not been well demonstrated. Belding and 
Belding®® believe that almost all infections about the mouth are the result of the 
fusospirochetal organisms and anaerobic streptococci, both of which are gener- 
ally innocuous. Box* noted the positional relationship of Leptothrix falciformis 
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to necrotic areas in the gingival tissues, and he suggested that these organisms 
might have a causative influence. Foley and Rosebury®’ reported the establish- 
ment of typical fusospirochetal lesions in guinea pigs inoculated with exudates 
from necrotic gingivitis (Vincent’s infection), chronic marginal gingivitis, third 
molar flaps, and periodontosis. The induced lesions showed no variations in 
relation to the type of periodontal lesion from which the exudate was obtained. 
The organisms recovered from the lesions in the guinea pigs were of the same 
four morphologie types which were found regularly in all types of periodontal 
lesions. This fusospirochetal flora comprises a small spirochete, a fusiform bacil- 
lus, a vibrio, and a streptococcus, all anaerobic. This finding suggests the possi- 
bility of a specific and even a primary causative role of this group of organisms. 
But Rosebury states, ‘‘. . . infection is an essential factor in periodontal disease 
which contributes largely to its clinical character; but infection is never more 
than one factor among several, and the others are accorded primary or deter- 
mining importance.’’ 
Discussion 


The foregoing evidence suggests that the relation of the etiologic factors 
which influence the establishment of periodontal disease seems, within the 
limits of present knowledge, to be comparable to a soil and seed relationship. 

It seems reasonable to compare grassy sod to the protective epithelial 
covering of the periodontal tissues and to compare the soil to the internal] perio- 
dontal tissues. Weed seeds could be considered as comparable to bacteria which, 
given the opportunity, develop into noxious growths. Good soil tends to have a 
luxuriant grassy-growth which is dominant over the attempted growth of any 
weeds, just as healthy periodontal] tissues have an excellent protective epithelial 
covering. Suboptimum or fair soil tends to grow good grassy sod, but the grasses 
are not entirely dominant and there is often an admixture of undesirable weed 
forms. Poor soil may be lacking a protective grassy sod covering or the grass 
will be poor and noxious weeds tend to be dominant. The growth of coarse weeds 
tends both to destroy the remaining grass and also to deplete further the meager 
resources of the poor soil. 

Not only do these general rules apply, and over long periods, but also local 
and temporary variations in the soil and seed relationship result in changes in 
the grassy sod. A period of extreme heat and drought will cause a degeneration 
of the grasses and a trend toward dominance of the area by those weed forms 
which are particularly suited to living under such conditions. Destruction of 
the sod by mechanical, chemical, or thermal action bares the soi] to the damaging 
effect of the elements and to the action of noxious weeds. An infection by highly 
fertile weed seeds may occasionally cause the production of a growth of weeds 
on all soils except those of excellent quality. 

The farmer who is responsible for the care of an area of excellent soil with 
excellent sod need only act as a guardian against the depletion of the soil or 
damage to the sod. One who is charged with the eare of an area with fair soil 
is responsible for both the improvement of the soil and for the elimination of 
weeds and correction of the damage the weeds may have caused. Where poor 
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soil exists it is important to devote main efforts to soil improvement. Frantic 
efforts by the farmer to destroy established weeds or to prevent growth of weeds 
by direct methods are only fairly valuable adjunctive efforts. 

It has been suggested that the relations of soil and seed to desirable and 
undesirable growth are analogous to the systemie and local causes of periodontal 
disease. If one accepts this comparison it is obvious that neither the systemic 
causes nor the local causes may be considered as the single invariably all-impor- 
tant etiologic factor. Most periodontal disease is the result of a fusion of sys- 
temie and local causes, but it seems likely that the systemic cause is frequently 
the primary, predisposing, and possibly most important cause. On the other 
hand, the extension of the base of a gingival suleus apically seems usually to be 
under the influence of an extrinsic agent or extrinsic agents. 


Summary 


1. The etiology of periodontal disease is apparently the result of the com- 
plex influence of general metabolic disturbances, local metabolic disturbances, 
and infection. It appears unlikely that any one of these etiologic agents men- 
tioned could cause establishment of typical periodontal disease. 

_ 2. The importance of dietary deficiencies and. endocrine dysfunctions as 
common systemie causes predisposing to the onset and progress of periodontal 
disease seems wel] substantiated. 

3. Inadequate and abnormal occlusal function seems to be the most impor- 
tant eause of local metabolie disturbances. 

4. Microorganisms appear to be important, but secondary, etiologie factors 
which contribute to the destruction of the periodontal tissues. 
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DENTAL, ORAL, AND GENERAL CAUSES OF SPEECH PATHOLOGY 
ALVIN F.. Garpner, A.A., D.D.S., Miami, FLA. 


pearson speech is of inestimable importance today because we judge the 
individual of our society by his speech. We use his speech as an index 
of his culture; therefore, it is of primary importance to correct congenital 
deformities, and submit the child early to orthodontic treatment. Ortho- 
donties is not limited in scope only to the correction of malocclusions of the 
teeth or restoration of their function, but also to the restoration of speech. 
The requirements for good speech are that it be distinctly heard and under- 
stood. * 

The normal speaking voice is characterized by adequate loudness, clear- 
ness of tone, a pitch appropriate to the age and sex, a slight vibrato, a grace- 
ful and constant inflection of pitch and foree which follows the meaning of 
what is spoken. In order to produce good speech we must have proper breath- 
ing, free use of the diaphragm, relaxation of the throat and jaws, breath con- 
trol, and vocalization. 


Stages in the Development of the Child’s Speech 

1. Reflexive vocalization takes place for the first two to three weeks of 
life. This speech is innate and is simply bodily expression. 

2. Babbling oceurs during the sixth and seventh weeks. The child is 
conscious of the sounds being made. 

3. Lalling oceurs during the last six months of the first year. This type 
of speech is simply repetition of heard sounds. Up to this stage a deaf child 
reacts the same as a normal child. 

4. Eecholalia is the imitation of sounds heard. During this stage the child 
is conscious of the sounds made. This type of speech occurs at the ninth or 
tenth month of life. 

At approximately 12 to 18 months the average child begins to talk, using 
sound patterns and words. The actual first attempt at speech occurs already 
at birth, but the child does not begin to speak words until the age of 12 to 
18 months. 

The learning process of speech begins with an accidental first word. 
Later the speech is almost wholly imitation. As a rule girls begin talking 
earlier than boys. 


In order to determine how fast or slow a child is developing with his 
speech, the following guides are most valuable. 
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Age of Articulatory Efficiency 


At 314 years of age the child should make the b, p, m, w, and h sounds. 

At 4% years of age, the d, t, n, g, k, ng, j, and y sounds. 

At 51% years of age, the f sound. 

At 61% years of age, the v, th (as in that), z (as in ozare), sh, and | sounds. 

At 714 years of age, the s, z, r, th (as in thin), hw, and wh sounds. 

The s sound should not be considered defective when deciduous teeth 
have been lost and before permanent teeth have erupted since at this stage of 
growth the child will be physically unable to perfect this sound. 


Nerves Controlling Speech 


The following cranial nerves effect or control the production of normal 
speech: 

The fifth cranial nerve supplies motor impulses to the muscles of mastica- 
tion, sensory to speech. 

The lingual nerve supplies sensation to the anterior two-thirds of the 
tongue; the facial nerve is the motor to the face. 

The eighth or auditory nerve supplies hearing and balance. 

The ninth or glossopharyngeal nerve supplies sensory impulses to the pos- 
terior one-half of the tongue and also the muscles of the larynx. 

The tenth or vagus nerve supplies the parasympathetic system and the 
heart, and also controls voluntary movement of the larynx. 

The eleventh or accessory nerve supplies motor impulses to the larynx. 

The twelfth or hypoglossal nerve is the motor nerve of the tongue. 

If the innervation of the six cranial nerves so important to speech 
becomes defective or altered, therapy becomes difficult until restoration is 
instituted. 

The motor processes of speech are exhalation governed by the respira- 
tory system, phonation controlled by the larynx, and articulation, which is a 
process by which the tones are produced by the vocal cords, amplified in the 
head and mouth eavities, and then produced as words. Articulation consists 
of the enunciation and pronunciation of words. Articulation is the process 
of speech which is most directly related to the orthodontist and the dental 
practitioner. It is primarily controlled by the relationship of the dental 
arches, teeth, tongue, lips, and cheeks. 

The anatomical parts most vital to speech are the hard palate, soft palate 
or velum, tongue, larynx, pharyngeal constrictor muscles, respiratory system, 
hyoid bone and eartilages of the larynx, tracheal cartilage or sounding boards, 
and epiglottis. 

Classification of Sounds 

Sounds are classified according to the parts of the speech mechanism. 
Labial or bilabial sounds are those produced by the contacting and movement 
of both lips. The labial sounds are m, p, b, w, and wh. The labial sounds 
ire defective in cleft lip, cleft palate, or velar insufficiency, protruding max- 
llary anterior teeth, recessive mandible, i.e., in cases of Class IT and Class TIT 


naloeelusions. 
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The labiodental sounds are those produced by the movement and con- 
taecting of the lips and teeth. The labiodental sounds are f and v. They are 
defective in the case of the recessive mandible. Almost all Class I] cases with 
any degree of maxillary protraction have defective f and v sounds. 

The linguodental sounds are produced by the movement and contacting of 
the tongue and teeth. They are defective in the case of the open-bite, man- 
dibular protraction and retraction, high palatal maxillary arch, and dento- 
alveolar protraction. The linguodental sounds are the th voiced and th 
voiceless. In the voiceless sounds no vibrations are set forth in the voeal 
bands, whereas in the voiced sounds a definite vibration is produced in the 
voeal bands. : 

The linguoalveolar sounds are produced by the contacting of the tongue 
and the alveolar process of the maxilla and the mandible. They are t, d, n, 
l,s, and z. They are defective in the ease of either the prognathous mandible 
or the prognathous maxilla (Class IT or Class IIT eases). 

The linguopalatal sounds are produced by the contacting of the tongue 
and hard palate. These sounds are the sh, ch, ah, j (soft g), and y. They 
are defective in cleft palate cases. 

The linguovelar sounds are produced by the contacting of the tongue 
and soft palate. These sounds are k, g, and ng. They are defective in the 
ease of the cleft extending into the soft palate. 


How a Typical Sound Is Made 


In the ease of the s and z sounds, they are made by the tongue touching 
the lingual surfaces of the upper and lower teeth. The air comes out of the 
mouth through a narrow groove in the middle of the tongue called the narrow 
air blade, and a hissing sound is sent out over the incisal edges of the anterior 
teeth. At the same time the soft palate is pulled upward and backward, elos- 
ing the nasopharyngeal port to prevent air from leaving through the nose 
instead of through the mouth. In the case of the congenitally missing max- 
illary lateral incisors in which no replacement is present, the s and z sounds 
will always be defective. 

In making the sounds f and v the soft palate goes upward and backward 
and the air is sent out in a slow fashion with the lower lip touching the upper 
anterior teeth. 

In producing the two th’s the tongue lies flat in the floor of the mouth 
and touches lightly the lingual surfaces of the upper and lower teeth with a 
slight space between them. If the th’s or any other linguodental sounds 
are defective, as is caused by an open-bite, the speech defect will be lisping. 
This open-bite may occur either in the anterior or posterior teeth with the 
same defective speech. 

In the production of the ] sound the air comes out of the side of the mouth 
with vibrations in the vocal bands (voiced) and the tongue lies behind the 
anterior teeth with the tip of the tongue behind the upper teeth or approx- 
imating the lingual aspect of the maxillary incisors. 
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Types of Speech Disorders 


Articulatory defects are those caused by dental defects and cleft palate. 
Articulation ineludes the movements during speech of the organs that modify 
the stream of breath into meaningful sounds largely through movements of 
the mandible, lips, tongue, and soft palate. 

The second type of disorder is linguistic. This pertains to the intellectual 
aspects of language, the association of word and object. Stuttering is the 
main defect, and aphasia, speechlessness caused by accidents or due to a lo- 
calized lesion in the brain, is another common linguistic defect. 

The cause of stuttering is unknown, thus making speech therapy more 
diffieult. There are two types of stuttering. Primary stuttering is found in 
individuals up to 11 or 12 years of age. The treatment for this type of stut- 
tering consists of an adjustment to the environmental conditions. Secondary 
stuttering occurs after 12 years of age, and this type will last through adult- 
hood. The patient is usually emotionally upset and constantly worries about 
his speech. 

Speech therapy for individuals who stutter consists of relaxation, breath- 
ing, phrasing of speech, and control of stuttering by breaking up sounds. 

The third type of speech disorder is called phonatory, a disturbance of 
vocalization as manifested in defective vocal bands. Aphonia is the main 
phonatory defect. This is a difficulty in vibrations of the vocal bands caused 
by a severe cold or paralysis of the eleventh cranial nerve. 


Dental and Oral Causes of Speech Disorders 


The usual causes of speech defects are incorrect imitation by the child, 
late maturation, partly or wholly edentulous oral deformity, and the presence 
of a hearing deficiency. 

Where the child has a hearing deficiency as may be caused by an injury to 
the cochlea, a high frequency hearing loss is manifested. In this defect all 
sounds which are produced by 2,400 to 8,000 vibrations per second are not 
audible. The high frequency sounds are b, d, g, v, th, z, zh, p, t, k, f, s, and 
sh. The child with high frequency hearing loss can, however, hear sounds in 
the fundamental zone, i.e., those sounds which are produced by 400 to 2,400 
vibrations per second. 

In making a differential diagnosis the orthodontist and the speech pa- 
thologist must decide whether the etiology of the speech defect is due to a 
hearing deficiency or is of dental origin. If the following sounds are used 
in the whisper tones, a differential diagnosis can easily be made. The sounds 
used in this test are sin, thin, pin, bin, fin, vin. If these sounds produced in a 
whisper can be heard and repeated by the child, the etiology is a dental de- 
feet and not a hearing deficiency. 

In the case of a speech defect caused by missing teeth and oral deformity, 
a speech defect termed dyslalia is produced. This dyslalia, which ean be 
caused by any malformation or deformity of the oral cavity, usually by Class 
[, Class II, or Class ITI malocclusion, is manifest in the lisping speech defect. 
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In applying therapy to children with speech defects, the main problem 
consists of the child learning to compensate for the deformity and thus pro- 
duce normal speech. If the deformity in the oral cavity is a short cleft or 
missing soft palate or if it cannot be moved due to nerve disorder or anes- 
thetie palate, all sounds will become nasal in character. 

In all sounds except m, n, and ng (ealled nasal sounds), the soft palate 
should move upward and backward, not allowing any air to come out of the 
nose and thus closing the nasopharyngeal port. 

The tongue is our most important organ in speech therapy as it must 
compensate for all of the oral deformities. Frequently the tongue follows 
a pattern of movements which tend to produce a malalignment of the teeth. 

In the case of a child with tongue-tie or ankyloglossia, the lingual frenum 
is tough and short; thus the tongue is held down in the floor of the mouth on 
a few sounds as the 1 and r. This defect cannot be definitely diagnosed until 
the child is 4 years of age. The practitioner of dentistry is usually the first 
person to recognize this condition. 

In the ease of the high palatai arch, the s and z sounds become defective, 
and this is very common in mouth breathers with Class II malocclusion. In 
the case of the cleft lip, the bilabial sounds p, b, and m are defective. 

The cleft palate is another important and dramatic cause of speech de- 
fects. Cleft palate speech is one of the most unintelligible of all known speech 
defects. Cleft palate speech is due to a failure in embryonic development be- 
fore the ninth week, when the frontal maxillary closure fails to take place. 
We have several types of eleft palates, all producing defective speech. 

The median cleft palate is a fissure in the soft and hard palates, extend- 
ing through the premaxilla, and causing double cleft lip. Often in cases of 
this type, the premaxilla has no bony attachments to the palate and is rela- 
tively mobile; the nasal septum may show through the fissure. Normally the 
septum is attached to the upper surface of the median raphe of the maxillary 
bone. If that part of the maxilla is missing, the septum is left hanging with- 
out any inferior attachments. 

The compound cleft palate follows the median raphe of the maxilla to 
the fissure between it and the premaxilla. This produces a median cleft of 
the palate and a lateral cleft of the lip. The cleft often produces a marked 
malalignment of the teeth. 

The bilateral cleft is a severe one with the absence of practically all of the 
palate. The bilateral and median cleft palate cases readily render themselves 
to correction by means of prosthetic appliances, an obturator being placed 
in the mouth to close the defect. 

The closure of the nasopharyngeal port in the articulation of speech 
sounds is accomplished by drawing forward and inward on the wall of the 
pharynx until it touches the bulb that forms the posterior part of the ob- 
turator. 

In the ease of a child with cleft lip and palate, there are often associated 
nasal and maxillary deformities. Surgical repair may accomplish a correct 
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nasal alignment and labial adjustment. Such operative procedures accom- 
plished at the correct time secure three benefits: 


1. A normal-funectioning upper lip. 

2. The consequent natural development of good speech habits. 

3. The creation of a plastic condition that will stimulate the natural 
growth of the premaxilla and the symmetrical development of the mouth 
without forcible compression. 


With incorrect surgery the growth of the child’s lip, teeth, maxilla, and 
nostrils may actually cause the deformity remaining after the operation to 
become progressively worse and produce a severe unintelligible speech. 

In speech correction the operative repair, orthodontic treatment, or plac- 
ing of an obturator is accomplished before speech therapy is instituted. In 
surgical correction of the deformity, the speech training is started one month 
after the cleft palate operation. 

In cleft palate speech the defective sounds present are p, b, m, k, g, d, and 
t. The nasal sounds, however (m, n, and ng), are actually the only sounds 
that appear near normal. Practically all other sounds are extremely de- 
fective. 


Sounds Affected by Dental Abnormalities—There are six main sounds 
most often affected by dental (orthodontic) etiology. They are s and z, f and 
v, voiced th, and voiceless th. 

The three dental conditions definitely causing speech defects are open- 
bite, maxillary or mandibular protraction, and mandibular retraction. 

In an open-bite the degree of the speech defect depends upon the hiatus 
and the degree of prognathism of the mandible or the maxilla. If the lower 
teeth cannot contact the upper lip, the f and v are defective. The open-bite 
causes defective s and z, sh, th, and p, b, and m. The p, b, and m are de- 
fective since the lips cannot contact together to make any labial sounds. The 
s and z are defective in an open-bite because the narrow air blade is not formed 
in the tongue and a hissing sound fails to be produced over the incisal edges 
of the teeth. 

The recessive mandible causes several speech defects: 


1. Defective p, b, and m since the upper lip meets the lower lip with 
considerable difficulty. 

2. S and z sounds are defective. 

3. Th (voieed and voiceless) and s are defective since the tongue is too 
far forward. 


In this type of malocclusion orthodontic treatment should be instituted 
before any type of speech training is undertaken. 

The prognathous mandible causes defective s and z, th voiced, th voice- 
less, f, and v sounds. 

If the k, g, t, and d are defective, orthodontic correction for the child will 
be of no avail, i.e., concerning the correction of these particular sounds, 
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Nasal Conditions Causing Speech Defects 


There are certain defects due to nasal obstructions. These are termed 
rhinolalias. Rhinolalias are of two types: first, rhinolalia aperta usually 
caused by paralysis of the velum, cleft palate, and velar insufficiency. In 
rhinolalia aperta the soft palate is always open. In this type of nasal ob- 
struction all sounds are defective with the m, n, ng, or nasal sounds being. the 
least defective. The character of this speech defect is an absence of explosive 
characters, weakness of fricative sounds, and nasalization of vowels and semi- 
vowels. 

The second type of rhinolalia is rhinolalia clausa which is characterized 
by a closed soft palate. Rhinolalia clausa is due either to stoppage in the 
anterior nares in which vowels, nasals, and semivowels are defective, or to 
adenoids or other obstructions in the nasopharyngeal port in which the nasals 
are defective. The nasals m, n, and ng thus are replaced by b, d, and g sounds, 
respectively, through substitution. A high palatal arch causes obstruction of 
the nares which may eventually cause deafness by affecting the Eustachian 
tubes. The mouth ean build up sufficient air pressure to produce sounds with- 
out breathing through the nose; for this reason mouth breathers can produce 
correct sounds. 

The causes of rhinolalia are the same as those that produce nasal ob- 
structions, i.e., swollen mucous membranes, hypertrophied turbinates, a mis- 
shapen septum, elevated palatal arch, a broken or deformed nose, and various 
growths such as nasal tonsils, septal spurs, synechia, polyps, syphilitic gumma, 
and neoplasms. 


Speech Defects Associated With General Diseases 


The individuals who present speech and dental problems are the spasties 
with cerebral palsy, the Mongols, and the eretins. As a rule, spasties, cretins, 
and Mongols should not be given speech treatment because speech therapy, if 
instituted, is slow and often there is little or no progress. Improvement is 
dependent upon the condition of the anatomical structures of speech. Treat- 
ment must be coordinated by occupational therapy, physical therapy, ortho- 
donties, orthopedies, and speech correction. The main reason for lack of prog- 
ress of the spasties, cretins, and Mongols is an inability to lift the tongue; lips 
cannot be puckered or drawn, and the soft palate is spastic, giving a nasal 
speech. 

Spastic children are jerky, their breathing is uncontrolled, and their 
voice is weak and monotonous. They present many sound substitutions. 
Mongols present speech and dental problems. They are feeble-minded, have 
dental anomalies and macroglossia with fissures in the dorsal part of the 
tongue. They usually have a very high, elevated, and narrow arched palate. 
In rare instances operative correction of the high arched palate may be ad- 
vantageous. In the cretin the dental problem is caused by failure of meta- 
morphosis. The eretin is feeble-minded; usually a thyroid deficiency is noted, 
but this feeble-mindedness is not the main cause of their speech defects. 
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Summary of Specific Dental, Oral, and Pathologic Conditions 
Causing Speech Problems 


1. Retrusive Mandible.—This deformity presents several problems: 


a. In producing the sounds b, p, and m, the upper lip meets the lower lip 
with difficulty. 

b. The tongue sits so far forward in the floor of the mouth that it blan- 
kets the incisal edges of the lower incisors, making the s sound like voiceless 
th and z like voiced th. 

ce. Even when the tongue is drawn back, or the mandible thrust forward, 
to expose the lower incisors to the air blade being sent against them by the 
tongue, they are still too far back to cut the air stream at the right angle 
to make a good sibilant sound. In all such eases the feasibility of orthodonties 
should be considered of primary importanee. 


2. Prognathous Mandible.—The chief problems here are the adjustments 
for s, z, voiceless th, voiced th, f, and v. The s and z are difficult if not im- 
possible because there is no way to drive a narrow blade of air against a sharp 
incisal edge of a lower tooth, a practical essential for a good sibilant sound. 
The voiceless and voiced th’s are difficult because they require an interdental 
braeing of the tip of the tongue which is difficult here. The f and v are also 
likely to be defective because the lower lip does not readily meet the upper 
teeth. No speech training should be considered until all practicable ortho- 
dontie procedures to remedy this dental deformity have been undertaken. 


3. Open-Bite——Normally when the jaws are closed in centrie occlusion 
the anterior maxillary teeth have an overbite and overjet of approximately 
one-third the length of their crowns. When the upper teeth do not present a 
normal overbite and overjet and when the dental arches are so related to 
each other as to leave a definite opening between them when the jaws are 
closed, the condition is deseribed as an open-bite. Its effect upon speech 
depends upon the size of the hiatus and upon the degree of prognathism of 
the mandible or of the maxilla. If these conditions are such that the lower 
lip eannot readily be placed in contact with the upper teeth, f and v will be 
defective. Usually s and z are defective. Sometimes sh, zh, and the th’s are 
imperfectly formed. Frequently when the lips cannot be brought together 
readily, p, b, and then the m will be defective. 

If the thumb is the cause, since the thumb-sucker’s hand is such that the 
thumb is thrust into the mouth, ball up, with the first phalanx, or the longer 
joint of the thumb, between the teeth, this not only creates an opening be- 
tween the incisors but also distorts the anterior maxillary alveolar process 
and hard palate by the pressure of the ball of the thumb against it, resulting 
in dentoalveolar protraction. When the hard palate is forced upward, the 
nasal septum is generally deflected as a consequence. That this external 
pressure manifests itself in so much malocclusion and defective speech, de- 
fleeting or obstructing the proper jaw development, is a well-known fact. In 
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the case of prolonged thumb-sucking or the use of pacifiers, the linguomax- 
illary plates are pushed forward to assume an almost horizontal position (in 
extreme cases) and the lower anterior plates are deflected inward. Again 
these conditions are followed by the high palatal vault and mouth breathing 
with open-bite. Hence, in conjunction with speech disturbances due directly 
to open-bite, we are likely to find defects of the type of rhinolalia clausa. 

In cases of congenital absence of lateral incisors, or when teeth are spaced, 
or if some of the teeth have been extracted and not replaced, the s and z 
sounds will be defective because the air will either come between the teeth 
in all directions or there will be a lateral emission causing a lisp. 


4. Cleft Palate—This deformity presents the most unintelligible of all 
speech defects. In cleft palate speech the only sounds that appear near nor- 
mal are the m,n, and ng. The defective sounds are p, b, m, k, g, d, and t, since 
there is difficulty in pulling the lips together. 


5. High Palatal Arch.—This deformity, which may be traced to many 
causes from thumb-sucking to failures of surgery on the cleft palate, affects 
speech directly and indirectly. Directly, it interferes with the formation of 
a lingual groove along the median raphe of the tongue in the production of 
s and z sounds. In order to follow the anatomy of the hard palate of the 
mouth, the dorsum of the tongue has to be so sharply arched that the groove 
is impossible. Hence, the narrow air blade necessary for a good sibilant sound 
is not properly formed. Indirectly, the high palatal arch affects speech by 
causing a crowding of the nares and thus producing a form of rhinolalia 


elausa. 


6. Mouth Breather.—Inability to breathe through the nose is frequently 
eaused by a high palatal arch, which in turn crowds and occludes the nares. 
Speech is lacking in the sounds m, n, and ng, the substitutions for them being 
practically b, d, and g, respectively. Because of the lack of stimulation of 
the nasopharyngeal plexus by the cool inhaled air, such individuals lack vital- 


ity and physical stamina. 
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‘‘HEADACHE AND FACIAL PAIN”’ 
FRANK SHanasy, D.D.Sc., D.L.O. (MELB.), MELBOURNE, AUSTRALIA 


HE complaint of pain somewhere in the head or face is probably the most 

common symptom encountered in everyday medical practice. Many of these 
chronie sufferers who cannot be cured by the physician or medical specialist 
frequently find their way to the dental surgeon for examination of their teeth 
and jaws. Occasionally the cause of the trouble is to be found there, and is 
treated successfully, but most cases show no signs of dental disease, nor for 
that matter can any definite pathologic lesion be demonstrated in any other part 
of the head or neck. The dentist must be very wary and very sure of his diag- 
nosis before he embarks upon a program of surgery for these people. Fre- 
quently, at the patient’s own request, this is done in the vain hope that the 
trouble will be cured, but disappointment is the rule, and many of these un- 
fortunate people drift on until relief is ultimately found in the hands of the 
psychiatrist. 

In contrast to these idiopathic pains are the many facial and head pains 
having a definite pathologie basis, and, consequently, one is able to divide them 
into two main groups: 


1. Head pains where definite pathologic changes can be demonstrated : 


b. Nasal sinus disease. 

. Ear and eye disease. 

d. Cerebral (intracranial) disease. 

e. Headaches as a symptom of general disease. 


a. Dental disease. 
ce 


2. Head pains where no definite pathologie changes can be demonstrated : 


a. Facial neuralgias. 

b. Migraine. 

e. Allergic headaches. 

d. Psychogenic headaches. 


From this classification it is readily seen that the majority of cases can be 
placed in the first group. These pains are generally well defined and the patient 
gives a definite history or shows positive signs, which makes the diagnosis rela- 
tively easy and the treatment certain. 

Some of the second group pains, too, give a definite history and run a fairly 
constant course—major trigeminal neuralgia and migraine for example—while 
others, for example the psychogenic pains, take the form of vague aches and 
pains sometimes all over the head and in extreme cases all over the body as well. 
A general but not infallible rule regarding pain is that if it can be localized 
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to a small part of the head or body, and especially if it is unilateral and has a 
definite periodicity, it is likely to be due to some pathologie condition. If, on 
the other hand, it is a vague and generalized pain al! over the head and body, 
then it is more likely to have a functional cause e.g., nervous instability. 

Let us consider now the pains of the first group. The nasal air sinuses are 
livided into an anterior and a posterior group: 


Anterior Group: 


Maxillary sinus. 
Frontal sinus. 
Anterior ethmoid cells. 


Posterior Group: 


Posterior ethmoid cells. 
Sphenoid sinus. 


The maxillary sinus, in view of its poor anatomical drainage, is par- 
ticularly prone to infection either from an attack of influenza, rhinitis, or 
common cold, or from some pre-existing dental disease. The antral infections 
of dental origin are, as you know, usually confined to the one side, while those 
due to influenza or common cold are usually bilateral. 

Sinus infection can be acute or chronic—the former always gives rise to 
pain, the latter sometimes gives rise to pain. Remember that quite a large per- 
centage of chronic sinus infections are painless. 

Acute infection of the maxillary antrum is common and usually follows a 
cold which does not resolve. In addition to the usual signs of acute infection 
such as elevated temperature, rapid pulse, malaise, etc., there is pain and ten- 
derness over the cheek, in the teeth, and the teeth may be tender to percussion. 
The pain is generally aggravated if the patient stoops forward. The voice 
becomes nonresonant with the so-called ‘‘nasal’’ quality, and pus may spill 
over through the antral opening into the nose. 

Owing to the associated intranasal swelling, a pressure pain is frequently 
created which is referred to the frontal region above the eye on the same side. 
This can easily be confused with a frontal sinus infection, but here there is no 
tenderness over the frontal bone as one finds in a frontal sinusitis. In addition, 
the frontal pain of maxillary sinusitis is much more common than frontal pain 
of frontal sinusitis, simply because maxillary antral disease is a much more 
common condition. 

Pain and tenderness over the cheek, teeth aching and tender to percussion, 
and pain above the eye in a patient recently suffering from a bad cold are good 
evidence of maxillary sinus infection. 


The Frontal Sinus.—Passing now to the frontal sinus—this is not com- 
monly infected, owing to its dependent drainage—it is a ‘‘self-emptying’’ sinus. 
The frontal duct passes directly downward from the floor of the sinus into the 
nose, whereas the antral opening, being high up on the medial wall, does not 
favor free drainage. 

Here again acute frontal infection causes pain, but chronic infection may 
not. Aeute infection produces pain above the eye which is constant and difficult 
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to control with ordinary nasal medication, such as inhalations and ephedrine 
drops. A feeling of weight over the forehead and tenderness over the sinus 
helps to distinguish it from the frontal pain of antral infection. 

If the frontal duct is partially obstructed there may be pain on arising 
in the morning, which increases in severity until midday. The pain then begins 
to ease off so that by evening the patient is quite free from pain. This is the 
classical story of frontal sinusitis, and is due to the sinus filling up with secre- 
tion while recumbent during the night, and gradually draining away again 
on arising and walking about, so that by the afternoon the increased pressure 
within the sinus is completely relieved. 

Frontal sinus pain may be due either to a positive or a negative pressure 
inside the sinus. The former follows an increase of secretion such as pus or 
inflammatory fluid, the latter is due to inflammatory swelling obliterating the 
duct, and as the contained air is gradually absorbed a negative pressure is 
created which is responsible for the headache—the so-called ‘‘vaecuum head- 
ache.’’ Shrinking the nose with cocaine quickly opens up the duct, allows air 
to enter, and cures the headache immediately. 

A suppurating frontal sinus is a dangerous condition, as it has a habit 
of developing into an osteomyelitis of the frontal bone or a cerebral abscess. 

Although the ethmoid labyrinth is described as having an anterior and 
posterior group of cells, it is convenient for our purpose to consider it as a 
whole. The ethmoid sinus consists of a complex labyrinth of small air cells 
situated between the eyes, and draining imperfectly into the nose. 

Chronic infection is exceedingly common and is responsible for the dis- 
tressing symptoms of ordinary nasal catarrh. 

Infection always follows a cold—a cold which does not resolve—and it is 
well to remember that the ethmoid labyrinth is involved to some extent in every 
ease of acute coryza or common cold. 

Most of these acute infections clear up with treatment, but if the colds are 
frequent the condition is likely to become chronic. 

The pain of ethmoiditis takes the form of a dull headache between the eyes 
and over the parietal region radiating to the vertex of the skull. In advanced 
eases the senses of taste and smell are interfered with, and much mucopurulent 
secretion drops down the back of the nose into the throat. The onset is insidious 
and the condition is usually well established before it produces any disabling 
symptoms. 


The sphenoid sinus is the most deeply situated of all the air sinuses. It 
consists of a large cavity in the body of the sphenoid bone usually divided by a 
median septum into two halves, each of which communicates with the nose by 
a small opening high up on the anterior wall. 

Infection, although not common, is likely to resist treatment owing to the 
poor natural drainage of this sinus. The headache from an infected sphenoid 
varies. It may be above the eyes, extending over the whole head, and down the 
back of the neck. It may begin in the occipital region, and radiate upward 
fanlike over the vertex. Or it may take the form of a deep-seated pain behind 
the eyes, which is not increased by pressure on the eyeball or upper lid. Usually 
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it is a more generalized pain than that of the other sinuses, and there are no 
standard rules for guidance in its diagnosis. 

Sphenoid and posterior ethmoid disease is more likely to be associated with 
cerebral manifestations such as mental lethargy, loss of memory, and lack of 
interest and concentration than is infection of the anterior group. 
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Fig. 1. Fig. 2. 





Fig. 3. 
Fig. 1.—Maxillary sinusitis. Pain and tenderness, which are worse on stooping forward 
at A and B. Pain but no tenderness at C. 
Fig. 2.—Frontal sinusitis. Severe pain in the morning which disappears in the afternoon. 
Fig. 3.—Ethmoiditis. Dull headache at region of arrows with a loss of taste and smell. 


Fig. 4.—Sphenoid sinus disease. A, Cerebral symptoms begin at A or B and radiate at Cc. 
B, Deep-seated pain behind the eyes. 


The next group of head and face pains to be considered is that of the 
facial neuralgias, or those pains of the head which are purely-neuralgic in type, ~ 
that is, where no pathologic lesion can be demonstrated in or near the nerve. 

The neuralgias of the head and face may be enumerated as follows: 


1. Migraine. 

2. Major trigeminal neuralgia or tic douloureux. 
3. Glossopharyngeal neuralgia. 

4. Sphenopalatine neuralgia. 

5. Postherpetie neuralgia. 

6. Syphilitic neuralgia. 

7. Auriculotemporal neuralgia. 

8. Buecal neuralgia. 

9. Temporomandibular joint neuralgia. 

10. Psychogenie neuralgias. 
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Migraine.—This is the so-called ‘‘sick headache.’’ There is a marked 
hereditary tendency, and the pain is usually situated on one side of the head. 
The fact that other members of the family have the same type of headache is 
of great importance, and some go so far as to say that lack of a positive family 
history casts doubt on the correctness of the diagnosis. 

The migraine type of headache appears early in life—the first or second 
decades—becomes more severe to middle age, after which the attacks gradually 
lessen in severity. The onset of the headache is slow, and it may take several 
hours to reach its maximum. It then gradually eases. 

The actual pain is usually preceded by subjective phenomena, such as 
‘‘seintillating scotomata’’ or clusters of bright lights which gradually increase 
until there is almost total blindness. As the scotomata disappear and vision 
returns to normal the headache begins. Other prodromal phenomena are nausea 
and vomiting, giddiness, and numbness and tingling of the face, neck, and arm. 
A peculiarity about the numbness is that on whichever side of the face it occurs 
the pain will always appear on the opposite side. The actual pain is situated 
above the eye, usually on one side only, but may extend. across the midline to the 
other side. It may involve the upper jaw, the back of the neck, or the parietal 
region. 

These patients have good health between the attacks, which may occur 
several months apart or be almost continuous. 

The cause of migraine is not fully understood, nor is the treatment by any 
means certain: It is probably an allergic phenomenon, the evidence being in 
favor of certain foods being the offending allergens. 


Major Trigeminal Neuralgia or Tic Douloureux.—0Of all the neuralgias 
this is by far the most painful and, unfortunately, has to be borne by patients 
who are not well equipped to do so, for most cases occur in the seventh and 
eighth decades of life. 

From imperceptible beginnings a pain attacks some part of the face or 
head. It comes suddenly and is excruciating; it lasts a short time—from a 
second to a quarter of a minute—and then goes as quickly as it came. It is 
confined to one side in the anatomical ‘distribution of one or more divisions of 
the fifth nerve, usually the maxillary or mandibular divisions. The pain con- 
sists of a series of sharp stabs of a fraction of a second duration, superimposed 
on a continual dull ache. Slight irritation of certain hypersensitive areas or 
‘*trigger zones’’ is likely to produce a paroxysm. In contradistinction to this, 
strong pressure on these areas has no effect. The trigger zones are normally 
found on the side of the tongue, the angle of the mouth, the upper lip, or the 
supraorbital notch. People subject to this malady may be unable to shave, 
talk, or even eat for fear of stimulating a trigger zone and setting off a par- 


oxysm. 

So sudden are the pains that the patient winces, and as this facial movement 
takes place directly at the site of the pain, the early investigators presumed 
that it was some affliction of the facial nerve. As this nerve supplies most of 
the muscles of the face, they thought that this was some painful type of facial 
tic and thereupon gave it the name ‘‘tic douloureyx,’’ 
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The maxillary and mandibular divisions of the nerve are much more com- 
monly involved than the ophthalmic division; consequently most of the pain is 
experienced in the jaws, temporal regions, and lower face. Differential diag- 
nosis must include toothache, migraine, and sinusitis, but in a typical case of 
tic douloureux diagnosis is usually not in doubt. 

Once the pain starts it probably never subsides permanently, although 
attacks may be years apart, but as time goes on the attacks become more fre- 
quent and more severe until the sufferer lives in constant dread of the future. 
A. E. Coates, in a summary of 102 cases of severe facial or head pain, found 
64 of them to be true eases of tic douloureux, and over half of these occurred 
in the seventh and eighth decades of life (Table I). It is therefore a disease 
of old age. 


TABLE I. NEURALGIAS OF THE FACE—102 CASES (COATES) 








Tic douloureux 64 
Due to dental or sinus disease . 21 
Intracranial causes (Tumors, etc.) 11 
Ciliary neuralgia 3 
Postherpetic neuralgia 2 
Psychalgia 1 





The cause, like migraine, is not fully understood. Operations on the teeth 
and sinuses in the area of distribution of the nerve never cure the pain, nor does 
morphia in large dosage—it is one of the few pains which is not relieved by 
morphia. 


Glossopharyngeal neuralgia is a rare condition similar to tie douloureux, 
but differing from it only in its area of distribution. 

The glossopharyngeal nerve sends sensory fibers to the base of the tongue, 
soft palate, tonsillar fossa, and internal ear, and the pain is distributed to these 
areas. 

These patients get pain on talking and swallowing, especially when food 
passes over the hypersensitive or ‘‘trigger’’ area in the throat. They get severe 
pain in the ear without any sign of ear disease, and without evidence of its being 
referred from any other head lesion. The pain may be referred to the neck 
in the region of the angle of the jaw; consequently a diagnosis from dental 
disease must be made. Anesthetizing the throat with cocaine paralyzes the 
trigger zone and prevents further paroxysms. This is a valuable diagnostic 
point. 


Sphenopalatine Neuralgia.—Sluder in 1918 grouped all the obscure aches 
and neuralgic pains of the lower half of the face under the name ‘‘sphenopala- 
tine neuralgia.’’ He provided medical science with a new name which rapidly 
gained favor and became almost as popular a diagnostic refuge as did colitis 
at the end of the last century. The popularity of sphenopalatine neuralgia was 
short-lived, however, and as a clinical entity soon fell into disfavor, so much so 
that today many clinicians refuse to recognize it, and the textbooks give it 
secant recognition. 

Nevertheless, clinical experience has shown that many of the obscure lower 
half neuralgias are due to irritation of this ganglion or one of its branches, 
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Anatomically the sphenopalatine ganglion is situated in the sphenopalatine 
fossa behind the maxilla and just lateral to the nasal cavity. It is a sensory 
ganglion—a junetion box for the sensory nerves coming from the eye, cheek, 
rose, upper jaw, and teeth, and irritation of the ganglion or one of its branches 
will produce neuralgic symptoms at distant parts of the nervous network. 

Probably the most common site for this irritation is in the nasal cavity. 
The nasal lining is greatly influenced by vasomotor, emotional, allergic, and 
atmospheric changes. It is common experience to find the nose blocked up one 
minute and clear the next, and these variable intranasal pressure changes play 
a big part in the production of nasal neuralgias. In addition, narrowed nasal 
passages, enlarged turbinates, septal deviations or spurs, and neoplasms are 
responsible not only for the actual nerve irritation but also for the closure of 
sinus ostia with consequent retention of normal secretion and production of 
headaches. It is seen, then, that nasal deformities can produce headaches not 
only by irritation of the sphenopalatine ganglion, but also by causing pressure 
changes in the sinuses themselves. Sluder maintained that all these cases were 
due to infection of the sphenopalatine ganglion itself, but recent work by Eagle 
divides the cause of these neuralgias into three groups: 


1. Intranasal deformities. 
2. Systemic upsets—toxemia, anemia, fatigue, ete. 
3. Neurosis, hysteria, and emotional upsets. 


He places 80 per cent of the cases in the first group, that is, eight out of ten 
eases have an intranasal deformity which, when corrected, immediately cures 
the neuralgia. 

Sphenopalatine neuralgia is a unilateral facial pain and not a headache. 
The pain is referred to the root of the nose, the eye, maxilla and upper teeth, 
zygoma, ear, occasionally the mandible and lower teeth, and may even extend 
as far down as the shoulder and arm. It never extends above the level of the 
ear, and application of cocaine to the ganglion through the nose cures the pain 
in a few minutes, if it does not, then the diagnosis must be revised. 


Syphilis, too, when it attacks the sensory roots of the cranial nerves, can 
cause a dull pain with superadded sharp shooting pains which are usually worse 
at night. These pains frequently resemble tic douloureux, but are usually met 
with in younger people and the Wassermann test is, of course, positive. Per- 
sistent headache in a young man which resists all usual treatment is not infre- 
quently due to syphilis, and the importance of doing a blood test in these cases 
cannot be overemphasized. 

A rare type of neuralgia involves the auriculotemporal nerve. This nerve 
passes upward behind the condyle over the temporal muscle, and it is closely 
related to the mandibular articulation. 

Neuralgia of the auriculotemporal nerve is characterized by sharp pains 
above the ear on movement of the mandible, and is associated with exquisite 
tenderness of the skin over the temple. Treatment is difficult, section of the 
nerve being the only thing worth while. 
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Still another rare neuralgia was described by Reichert in 1940. He at- 
tempted to segregate some of the large number of ill-defined or atypical neu- 
ralgias into a group which he called buccal neuralgia. He described it as a 
burning, boring, aching, throbbing type of pain in the region of the lips, cheek, 
gums, tongue, nose, and upper and lower jaws. It may be present for a few 
minutes to several days, and although there seem to be no actual trigger areas, 
such aets as chewing, talking, or temperature changes frequently start it off. 

Hypersensitiveness to pressure over the arteries which supply the painful 
area is characteristic, and Reichert holds the view that the condition is a neu- 
ralgia of the sympathetic nerves accompanying these vessels. 

The last group, psychogenic neuralgias, show certain differences from the 
genuine organic types. 

First, they are usually burning, itching, boring, are deep-seated, and they 
persist day after day and are constant for each of the twenty-four hours. The 
patients are usually high-strung, weep easily, and they frequently have a multi- 
tude of other bodily complaints. They are able to give at great length vivid 
details of every symptom, illness, and therapeutic measure since childhood. 

Frequently these patients, after describing their head symptoms, will vol- 
unteer the statement that they also have pains in the arms, legs, back, or all 
over the body. They are to be pitied because in many cases treatment of any 
kind is of little use. 

There are other headaches which have not been mentioned—the headaches 
of intracranial disease, of general disease, of dietary indiscretion. These in- 
clude all the conditions in which headache is not the main symptom. 

The conditions which have been described in this paper are conditions in 
which headache is the main and frequently the only symptom. 


12 COLLINS STREET. 





Pharmacology and Therapeutics 


LOCAL ANESTHETICS 


Murray R. Winston, M.D.,* Boston, Mass. 


OCAL anesthetics are of great importance in dentistry. Not only the oral 
surgeon but also the operating dentist uses them for the relief of pain 
during operative procedures. This is an attempt to review briefly the chemistry, 
pharmacology, and clinical uses of the more commonly used local anesthetic 
drugs. 
Local anesthetics are composed of three large groups: 


. Alcohol. 
2. Ester. 
3. Miscellaneous. 


1. Alcohol Group.—The alcohol group is composed of both aromatic and 
aliphatie aleohols. It is valuable for surface anesthesia, but of little use for 
infiltration, i.e., benzyl alcohol. 


2. Ester Group.—The ester group is the largest and most important. It 
includes most of the drugs in current use: 

a. Benzoic acid esters, i.e., cocaine, Stovaine, and Metycaine. 

b. P-amino-benzoie esters: 
1. Slightly soluble type; low toxicity, useful for surface anesthesia, 
i.e., Benzocaine and Butesin. 
2. Soluble type, i.e., procaine, Butyn, Pontocaine, Larocaine, Tutocain, 
Intracaine, and Monocaine. 


3. Miscellaneous Group.—The miscellaneous group is composed of com- 
pound products, not esters, i.e., Nupereaine. 


Properties: 1. Prepared as salts of hydrochloric, sulfuric, and other acids. 

2. Crystalline, water-soluble, acid in reaction. Alkalis precipitate the free 
base from aqueous solutions. Bases are less stable than salts. 

3. Many local anesthetics decompose by boiling, by action of light, air, 
molds, and other agents. 


Physiology of Local Anesthetics.— 
Effects on nerve: 1. Conduction through narcotized area decreased or 
abolished. Return to previous level without damage. 


*Director of Department of Anesthesia, Boston State Hospital; Consultant Anesthetist, 
Brooks Hospital. 
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2. Decrease or disappearance of action current. 

3. Potassium ion increases at surface where drug acts in narcosis, changing 
cell permeability; resultant decrease in permeability of negative layer results 
in decrease of action. 

4. CO, output decreased; NH, production decreased. 

Reaction of various fibers: Action potential disappears first in unmyeli- 
nated fibers, second in small myelinated fibers, and third in large myelinated 
fibers. 

Factors Influencing Anesthesia.— 

1. Chemical nature of drug. 

2. Concentration of drug. 

3. Duration of contact with nerve. 

4. Size of fiber. 

Potentiation of Action.— 

1. Alkalinity: Alkalinized solutions potentiate’ six to seven times on sur- 
faces and intradermally. 

2. Potassium ion: Increases action when added to solution ; pain and edema 
after injection limit its usefulness. 

3. Proteins: Sera and albumin added to solutions potentiate action. 

4. Epinephrine: Highly dilute solutions cause vasoconstriction and in- 


hibit absorption, a widely used and useful procedure. 
Toxicity of Local Anesthetics.— 
Factors influencing toxicity : 
1. Quantity of drug absorbed. 
2. Rate of absorption. 


3. Rate of elimination or detoxification. 
Symptoms of toxicity: Central nervous system stimulation, followed by 


depression and paralysis; manifested by excitement, pallor, nausea, vomiting, 
and convulsions; ultimate outcome is respiratory and circulatory failure. 
Treatment of Overdosage.— 
1. Convulsions: Any barbiturate given intravenously, but preferably a 
short- or ultrashort-acting one such as Amytal or Pentothal. 
2. Respiratory failure: Artificial respiration with an adequate airway. 
Prophylaxis.— 


1. Epinephrine to delay absorption. 
2. Oral administration of therapeutic doses of depressant drugs thirty 


minutes preoperatively, i.e., Nembutal. 
Relative Toxicity of Various Drugs.— 
Standard of comparison: cocaine—1 


Anesthesin Vo Larocaine 1 
Procaine A Halocaine 2 
Metycaine 3% Butyn 2% 
Diothane 34 Pontocaine 3 
Cocaine Nupereaine 5 


Monoeaine % 
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Procaine.—Procaine is the most common local anesthetic. 

Properties: White crystalline powder, in form of hydrochloric salt. 

Chemical: It is stable in air, boilable, compatible with adrenaline, may be 
sterilized by autoclaving, but decomposes above 300° C. 

Uses: For infiltration of from 0.5 to 2 per cent solutions; maximum recom- 
mended volume of 0.5 per cent solution is 150 ¢.c.; of 1 per cent solution, 100 
e.c.; of 2 per cent solution, 2 ¢.c. for each nerve. Epinephrine, 1:10,000 to 
1:100,000, decreases absorption and toxicity. It is non-habit-forming. 

Elimination: Hydrolized in liver, 95 per cent; in other tissues, 5 per cent; 
products excreted with urine. 
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Anesthesiology 


INTRAVENOUS PENTOTHAL SODIUM ANESTHESIA IN ORAL 
SURGERY AND EXODONTIA 


SAMUEL A. Branpbon, D.D.S.,* Portruanp, ORE. 


poe ENOUS anesthesia for inducing sleep for surgery is not a new pro- 
cedure. Sigasmund Elsholts, in 1665, was the first man to attempt general 
anesthesia by the venous route by the use of an opiate. Oré of Lyons, France, 
in 1872, was the next to try intravenous anesthesia by using chloral hydrate, 
Since then, many agents have been tried with little success and many failures. 
Some of the drugs used were chloroform, ether, paraldehyde, morphine, ethyl 
aleohol, and procaine. 

With the advent of the barbiturates, intravenous anesthesia has progressed 
very rapidly. In 1931, John Lundy reported 52 cases in which pentobarbital 
sodium or Nembutal had been administered intravenously with suecess. In 
1932 evipan soluble as it was called in Europe and evipal soluble as it was 
called in America was used by Weese and Schorff of Germany. This solution 
has been used all over the world unti! well over 10,000,000 cases have been used 
up to the present time. Lundy, in 1934, was the first to use Pentothal Sodium. 
Pentothal Sodium is a very powerful, short-acting barbiturate containing a 
sulfur atom in its formula. Its effect is produced rapidly and is of short dura- 
tion; the drug is destroyed rapidly in the body. It is highly potent but has a 
low degree of toxicity, few, if any, after effects, no nausea or vomiting. Up to 
the present time, if kept within its sphere of clinical usefulness, it is an agent 
which produces one of the most satisfactory forms of anesthesia from the stand- 
point of the patient, the surgeon, and the anesthetist. Like other general anes- 
thetic agents which have had periods of popularity and disuse, intravenous 
anesthesia has reached the stage of development where it is now an accepted 
method of inducing sleep for surgical procedures. We do not have an ideal 
anesthetic agent as yet. 

There are many anesthetic agents available at the present time; therefore, 
one should select the best suitable for the case at hand. 

Only those understanding the full effect of the agent employed and pos- 
sessing a thorough knowledge of general anesthesia should use the drug, and 
they should use it only in cases of good anesthetic risks. Oxygen and carbon 
dioxide should always be on hand ready for use when needed. 

No food or liquids should be taken by the patient for twelve hours prior 
to administration of the anesthetic; the bladder and bowels should be empty. 





Read before the Portland District Dental Society, Portland, Ore., April, 1947. 

*Associate Professor of Oral Surgery, University of Oregon Dental School; Clinical In- 
structor in Dental Medicine, University of Oregon Medical School; Diplomate, American Board 
of Oral Surgery. 
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Premedication is very valuable as it prevents psychic disturbances, elimi- 
nates worry and fear, gives quicker and more even induction, and requires less 
anesthetic agent. Nembutal, 114 gr. at bedtime the night before, scopolamine 
1/150—1/300 one hour before the operation, and atropine sulfate 1/150 (or 
less depending on patient’s weight) one-half hour prior to surgery must be 
given. The atropine is essential to minimize laryngospasms and to control oral, 
nasal, and sinus secretions. 

Pentothal Sodium is supplied in a combination package of %, 1, 5, 
and 10 gram ampules in powder form, together with triple-distilled, chemically 
pure, sterile water which is used as a solvent. Forty cubic centimeters to 
one gram of water make a 2.5 per cent solution. The 2.5 per cent solution 
is most commonly used, but there are some who use the 1 per cent solution 
in combination with nitrous oxide and oxygen. The solution should be pre- 
pared under strict aseptic technique and injected under similar conditions. 

For venipuncture, the median basilic in the antecubital fossa of the left arm 
is the one most used. In some cases where the veins are deep and difficult to 
find, warm, moist compresses applied from just above the elbow to the wrist for 
thirty minutes will be helpful to dilate them and facilitate venipuncture. The 
arm board should be well padded to prevent pressure. After placing the tourni- 
quet just above the elbow, the skin is sterilized, then made taut over the vein, 
and venipuncture is accomplished with a 20-gauge, 114-inch needle. The needle 
is attached to a glass connector and about 6 inches of latex rubber, to which 
a stopeock is employed next to a 20-c.c. syringe. After venipuncture, when a 
small amount of blood has been aspirated into the glass connector, the tourni- 
quet should be immediately released and the needle taped to hold it in position. 
Manual control of the syringe is most satisfactory. 

We use the 2-4 technique; that is, 2 ¢.c. of a 2.5 per cent solution is ad- 
ministered, with a pause of thirty seconds to watch for any untoward reactions. 
If none, then 4 ¢.c. is given quickly. At the end of this stage anesthesia should 
be under way, and the solution is given intermittently depending on the depth 
of anesthesia. The operator should not begin unless surgical anesthesia is pro- 
duced. Starting too soon may cause a reaction on the part of the patient, and 
larger subsequent doses must be given to overcome these reflexes. 

The drug has a cumulative effect; each succeeding fractional dose lessens 
the margin of safety. By injecting only when the anesthesia begins to lighten 
and in as small amounts as the patient can tolerate, surgical anesthesia for a 
long period and with little danger can be obtained under definite control. 

Each individual has a variable tolerance for the drug. The dose is im- 
possible to predict. Large, muscular patients are sometimes anesthetized by 
small doses while smaller, less robust patients require larger doses. 

Pentothal Sodium is rapidly broken down in the liver, and the end products 
are excreted from the kidneys. Some patients may undergo bodily tremors 
during the anesthetic, but these apparently are of no concern. 

Pentothal Sodium is contraindicated for patients with marked cardiac 
decompensation, respiratory obstruction, Ludwig’s angina, marked hypo- and 
hypertension, dyspnea, nephritis, or for those under 14 years of age. 
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There is no contraindication to the use of this drug when sulfonamides are 
given. Patients who have undergone anesthesia with Pentothal Sodium praise 
it highly and have no fear of its use. 

Pentothal Sodium is indicated for very nervous and highly sensitive pa- 
tients, nareoties and aleoholies, for whom a general anesthetic is indicated, and 
for any patient who is a good anesthetic risk and who desires a general anes- 
thetic. It is indicated for incisions and drainage for subperiosteal abscesses, 
fractures, osteomyelitis, open reductions, osteotomies, and tetanus. Due to 
its longer anesthetic range, the operator can work slower and more carefully. 
It ean be used with or without intratracheal intubation. For long operative 
procedures intubation is recommended. 

Pentothal Sodium is the agent of choice for intravenous anesthesia and is 
gaining favor by its many users. It has the following advantages: less post- 
operative pain and sequelae; no hemostasis and therefore less danger of in- 
fection; accomplishment of more work with less tension on the patient and the 


operator. 





Oral Roentgenology 


ETIOLOGY AND CONTROL OF THE GAGGING REFLEX IN THE 
PRACTICE OF INTRAORAL ROENTGENOGRAPHY 


MattTHew Lozier, B.S., D.D.S., New York, N. Y. 


HE incidence of gagging, so frequently encountered in the practice of intra- 
oral roentgenography, may be due either to some psychological or physio- 
logical factor and not infrequently to a combination of both. 

Since proper positioning and retention of the film packet are hardly possible 
when gagging is being experienced, it is always of primary importance to plan 
carefully our technique in such a manner as to avoid any possible provocation 
of this reflex as well as to be able to evaluate its cause speedily, when it is in 
evidence. 


Psychological Factors Which May Induce the Gagging Reflex 


Among the principal psychological factors which may in a measure be re- 
sponsible for the gagging experienced during roentgenography, the following 
can be enumerated : 


a. Fear of the unknown, when the extremely apprehensive patient under- 
goes his first roentgenographic examination. 

b. Extreme fear of suffocation, when the film packet, while it is being posi- 
tioned and adopted, momentarily inadvertently blocks the patient’s airway. 

ce. Fear of forced contact of the film packet against a pericementally painful 
tooth or against any other sensitive area in the mouth. 

d. Generally undermined mental and physica] condition of the patient, who 
is unable to comply fully with the operator’s instructions and, becoming con- 
fused, gags at the least provocation. 

e. Lack of confidence in the operator, sometimes partly due to the latter’s 
inexperience and unsympathetic approach. 


Physiological Factors Which May Induce the Gagging Reflex 


Among the principal physiological factors which may in a measure be re- 
sponsible for the gagging experienced in some adult patients, particularly in 
roentgenography of the maxillary molars, the following can be mentioned: 


a. Above-the-average sensitivity of the oral mucosa, particularly in the pala- 
tal tissue, possibly due to increased innervation and vascularity of this region. 

b. The unaccustomed and occasionally unpleasant reaction created by the 
contact of the inert film packet material with the tender oral mucosa. 

e. Enlarged tongue, tonsils, adenoids, presence of large nasal polyps, and 
constriction of the nasal passages, all contributing to partial obstruction of the 


Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital; 
Former Attending Oral Surgeon, Bellevue Hospital. 
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patient’s airway. Sometimes it becomes momentarily completely blocked, when 
the operator’s fingers are in the patient’s mouth during the placement of the 
film packet. 

d. Improper and unskillful positioning of the film packet due to fumbling, 
hesitation, and incorrect placement of the film over the palatal or sublingual 
tissues. 

e. Increased salivation due to unnecessarily prolonged retention of the film 
packet. 

f. Improper retention of the film packet by the patient, resulting in its in- 
adequate compression and excursion. 

g. Infliction of discomfort or pain through inadequately relieved film packet 
corners or/and the employment of a regular-size film packet where the smaller- 
size (#0) is indicated. 


Measures to Control Gagging 


Effectively to control gagging, nausea, vomiting, and retching, regardless as 
to the etiology of the condition, the following measures, undertaken before posi- 
tioning of the film packet, have been found helpful and expedient and are here- 
with being recommended : 


a. When a good number of roentgenographic exposures is being planned, as 
for a full-series examination, administer routinely to the adult patient “oo gr. 
atropine sulfate about thirty minutes before the examination. This will effec- 
tively do away with all excessive salivation, which frequently contributes to the 
creation of the gagging reflex and is generally annoying to the operator and the 
patient. 

b. Sinee a clear airway is always essential to avoid gagging, suggesting to 
the patient to clear his nasal passages is in order. This is particularly essential 
in examination of children. 

ec. When dealing with a difficult patient, whenever more than one region is 
to be examined, always begin with the least difficult and sensitive location, in 
order to accustom the patient to the contact of the film packet as well as to 
acquaint him with the general roentgenographie procedure. 

d. Since pain is a contributing factor in inciting gagging, amply relieve, but 
do not break, the corners of the film packet whenever it is necessary, before in- 
serting it into the mouth. 

e. Do not position the film packet without first seeing clearly the area upon 
which it is to be placed. Seeing clearly the region to be examined facilitates 
positioning of the film packet and obviates fumbling. 

f. Do not attempt to position the film packet into a partly open mouth, 
unless there is trismus. The fact that the average patient can open his mouth a 
good deal wider than he usually does can be readily ascertained. Carrying a 
film into a partly open mouth will always create gagging. The employment of a 
smaller-sized film carried into position with the aid of a small hemostat is sug- 
gested instead. 

g. Holding the film packet in a prescribed manner, position it without fum- 
bling and hesitation right over the area of examination. Sliding and contacting 
the film over the adjoining tissue may cause gagging. 
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h. Place the patient’s finger over the film packet and ask him to support it 
properly, in order to avoid all sliding. 

i. After the film packet is properly positioned, adopted, and retained, ask 
the patient to close firmly on his film-supporting finger. Though the self-inflicted 
pain is never sufficient, of course, to injure the patient in the slightest, it will 
effectively assist in overcoming the gagging reflex. (Do not ask the patient to 
‘‘bite’’ on his finger, since this request sometimes may be misinterpreted and 
result in the patient first closing and then opening his mouth.) 

Among still other miscellaneous measures which may also assist in minimiz- 
ing persistent gagging, the following may be found helpful: 


1. Wiping away any thick ropy mucus occasionally present on the patient’s 
palate. 

2. Rinsing with either ice or camphorated water. 

3. Asking the patient to breathe or pant forcefully and audibly through his 
nose after the film packet has been positioned and up to the moment of the ex- 
posure. Requesting the patient to ‘‘Please keep on breathing loudly, so I can 
hear you,’’ will be found very helpful particularly when examining the maxillary 
molars. 

4. Asking the patient to breathe forcefully through his mouth, while his 
nostrils are being pinched together with his free hand, up to the moment of the 
exposure. 

5. Stretching of the palatal and sublingual tissues, where the film packet is 
to be positioned. 

6. Spraying the mouth with an astringent mouthwash. 

7. Employing anesthetic troches. 

8. Seating the patient during the examination at an open window, weather 
permitting. 

9. Asking the patient not to lift or move his tongue. 


Upon rare occasions, a patient may present himself with a definite patho- 
logic tendency for uncontrollable violent gagging induced upon the least provo- 
eation. Ordinarily, such a patient will immediately and quite emphatically 
volunteer the information regarding his- affliction. The very best and most time- 
saving procedure here is an injection of a small amount of a local anesthetic into 
the palatal tissue in the area to be examined, when dealing with the upper teeth, 
and the anesthetization of the mandibular and lingual nerves, when dealing 
with the lower teeth. 

When examining a nervous and debilitated individual, who is apparently 
anxious to undergo the roentgenographic examination but is unable to cooperate 
because of extreme apprehension, a correct psychological approach will as a rule 
check the gagging and nausea. Before positioning the film packet it is advisable 
here to explain to the patient the following facts: 


a. The film packet will at no time rest upon the sensitive tissues of his soft 
palate or throat. 

b. The film packet, if necessary, can be instantly removed from his mouth. 

e. No particular harm will occur if the film has to be reinserted after the 
first attempt to position it properly has failed. 
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d. Excepting a slight pressure, neither pain nor any other discomfort will 
be experienced during the entire procedure. 

e. There is no possibility of the film packet being swallowed. 

f. The film wrapper is surgically clean and will not earry infection into his 
mouth. 


When dealing with such individuals, it is never a good approach to lose 
patience when the first, second, or even the third attempt fails to check the gag- 
ging or nausea, especially if it is due more to incidental pain (sometimes inflicted 
by the operator himself because of improper technique) or to extreme nervous- 
ness. Under such circumstances, it is best to calm and reassure the patient, 
evaluate the possible reason for the persistent gagging, employ a new approach, 
diseard the saturated film, and make still another attempt. 

It should, of course, be at all times remembered that whether the patient 
does or does not have the tendency to gag, in order to expedite matters and avoid 
prolonged retention of the film packet, a factor which usually incites the gagging 
reflex, all possible preliminary measures should be executed before (and not 
after) the film packet has been positioned in the mouth. Among such measures 
I can cite the following: “ 


a. Turning on the current in the x-ray apparatus. 

b. Establishing correct milliamperage. 

e. Setting the exposure timer. 

d. Establishing the appropriate verticohorizontal angulation. 

e. Having a small hemostat, tissue wipe, cocktail glass rod (for lip retrae- 
tion), and a surgical groove director (for retraction of the cheek in examination 
of maxillary molars) within close reach. 

f. Having adequate illumination of the area to be examined. 

g. Establishing the proper position of the chair head and back rests. 

h. Establishing a proper chair level and direction. 

i. Explaining briefly to the apprehensive patient as to the painlessness of 
the procedure. 

j. Preparing the patient’s film-holding finger. 


After the film packet is positioned, adopted, and retained, some patients, 
because of extreme nervousness, will generate an abundance of saliva which fre- 
quently may, in addition to inducing gagging and nausea, overflow the mouth 
and start dribbling over the patient’s face and clothing during the examination. 
Placing a small (2 by 2) gauze sponge under the tip of the tongue, just before 
the patient is asked to close on his film-supporting finger, will completely and at 
all times do away with this extremely annoying occurrence. This measure will 
be found especially advantageous in the examination of the maxillary molars. 

Incidentally, whenever a good number of exposures is being planned, such 
as for a full-series examination, the employment of a thin, lightweight, moisture- 
proof apron closely adopted to the patient’s neck will aid in safeguarding his 
clothing as weil as save needless embarrassment to the operator, whose obligation 
it is to be able to foresee such eventuality during the examination. 
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Oral Pathology 


SO-CALLED EOSINOPHILIC GRANULOMA OF THE RIBS AND JAWS 
ASSOCIATED WITH VISCERAL (PULMONARY) INVOLVEMENT 
CHARACTERISTIC OF XANTHOMATOSIS 


Gustav O. Kruger, Jr., D.D.S.,* Louis E. PrickMAN, M.D.,+ AND 
Davin G. Puau, M.D.,t RocHestTer, Minn. 


INCE 1940, several authors have said that so-called eosinophilic granuloma 
of bone should be considered as a separate type of xanthomatosis. In 1946, 
Dundon, Williams, and Laipply reviewed 48 reported cases of this disease and 
added 5.cases in which the patients had been observed by them. Less than 
one hundred eases of this disease appear to have been reported. 

Although the disease usually affects children and young adults, the litera- 
ture contains a report of 1 case in which the patient was a man 58 years of 
age. In the series of 53 cases reviewed by Dundon, Williams, and Laipply, 
34 (64.2 per cent) of the patients were less than 20 years of age, 7 (13.2 per 
cent) were 20 to 29 years of age, and 12 (22.6 per cent) were more than 29 
years of age. 

Eosinophilic granuloma is characterized by destructive lesions of bone 
which are filled with granulomatous tissue. The disease may occur as a 
solitary lesion, which led Green and Farber to name it ‘‘solitary granuloma 
of bone,’’ or it may occur as multiple lesions of bone. The most common symp- 
toms are local tenderness and pain associated with the destructive process in 
the bone. A rather large lesion may be clinically ‘‘silent’’ and delay diag- 
nosis. The disease occasionally causes a low-grade fever and leucocytosis. 
The differential leucocyte count usually is normal. 

The lesion is a destructive granuloma which involves the cortex and the 
spongiosa of the bone. The main types of cells encountered in the lesion are 
histiocytes and eosinophilic leucocytes. An occasional osteoclastic giant cell 
may be found. The disease may cause hemorrhage and necrosis. The number 
of eosinophiles in the lesion varies considerably. The eosinophiles may be 
sparse or absent, or they may be numerous and occur in large masses.* ** 

The cause of so-called eosinophilic granuloma of bone is unknown. The 
relationship between eosinophilic granuloma, Hand-Schiiller-Christian disease, 
and Letterer-Siwe disease is a controversial subject. Some investiga- 
tors* ® ® 16 17 have expressed the opinion that these disease entities are variants 

*Fellow in Dental Surgery, Mayo Foundation. 


¢Division of Medicine, Mayo Clinic. 
tSection on Roentgenology, Mayo Clinic. 
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in the life eyele of a basic disease process (xanthomatosis). Jaffe and 
Lichtenstein said, ‘‘The basic anatomic disorder underlying the three condi- 
tions appears to be a peculiar inflammatory histiocytosis. ’’ 

Mallory and Jaffe and Lichtenstein differentiated rapidly fatal Letterer- 
Siwe disease of infants, in which the histiocytic lesions are widely distributed 
in soft tissues and bone, chronic Hand-Schiiller-Christian disease of children 
or adults, in which histiocytic lesions of the bones and viscera undergo a 
lipogranulomatous change, and benign eosinophilic granuloma of bone, in 
which only the skeleton is involved. Other authors® ** have emphasized the 
distinctiveness of the clinical course of these pathologic conditions. Greenberg 
and Schein said, ‘‘These conditions should be regarded as separate clinico- 
pathologie entities rather than phases of the same general underlying dis- 
order.’’ In the ease which we shall report in this paper, characteristic eosino- 
philie granulomas of the ribs and jaws were associated with pulmonary in- 
volvement which was characteristic of xanthomatosis. It seems probable, 
therefore, that, in certain cases at least, so-called eosinophilic granuloma 
of bone is not a separate disease entity but represents a benign type of 
xanthomatosis. 

Green and Farber said that eosinophiles are not present in the later stages 
of the disease, while Lichtenstein and Jaffe said that eosinophiles do not dis- 
appear until the lesion has healed completely. 

On the basis of the microscopic findings alone, it is diffigult to determine 
the stage of the disease. Healing may occur spontaneously, or radiation 
therapy may be used to treat the disease. Prognosis is particularly good in 
cases in which the disease is confined to bone. 


Case Report 


A man, aged 25 years, came to the Mayo Clinic on July 14, 1947, because of pain over 
the posterior portion of the eighth rib on the left side and tenderness in both jaws. He 
had spent several years in military service in the South Pacific urea. After his discharge 
from the military service in January, 1946, he had started to work in a packing plant 
where he had lifted boxes of meat. In April, 1946, he had noticed a swelling over the 
margin of the ninth rib on the left side. The swelling had been situated in the midaxillary 
line. It had become painful, and a diagnosis of osteomyelitis had been made in July, 1946. 
A portion of the ninth rib had been removed for diagnosis, and microscopic examination 
of the specimen by a competent pathologist had disclosed an inflammatory lesion. 

In November, 1946, the patient had had an illness which had been characterized by 
pain in the thorax, cough, and low-grade fever. A diagnosis of virus pneumonia had been 
made, and the patient had been hospitalized for five days. After his dismissal from the 
hospital, he had remained in bed at his home for three weeks. He had lost 15 pounds 
(6.8 kg.) during this phase of his illness. Subsequent roentgenographic examination had 
disclosed ‘‘ pleurisy.’’ 

Later in 1946, a destructive lesion in the region of the lower incisor teeth had been 
curetted and the central and lateral incisors had been extracted from the right side of 
the mandible. Healing had occurred after this operative procedure. In January, 1947, 
the lower left first molar had been extracted because of the formation of an abscess. Heal- 
ing had failed to oceur fér several months, and tenderness had persisted at the site of 
extraction. 

The patient had failed to regain the 15 pounds (6.8 kg.) that he had lost during the 
pulmonary infection. He also had felt tired. On three occasions in March, 1947, the pa- 
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Fig. 1.—Linear infiltration of the upper part of both lungs. The infiltration is charac- p 
teristic of xanthomatosis. Roentgenogram made July 31, 1947. d 


Fig. 2.—Destruction of posterior portion of the left eighth rib and the axillary portion of 
the left ninth rib. 
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tient had expectorated sputum which contained gross blood. On each occasion, the gross 
hemoptysis had been associated with soreness below the left eighth rib and between the 
shoulder blades. He had not had any other symptoms and he had been able to work more 
ir less regularly since his discharge from the military service. 

Physical examination at the clinic revealed paravertebral tenderness over the eighth 
ib on the left side. The soft tissues appeared to be normal. Examination did not dis- 
lose any edema or any local increase in the temperature of the skin. Pressure elicited 
enderness over the incision that had been made for resection of the ninth rib. The lymph 
odes in the posterior cervical region were moderately enlarged, but those in the axilla 
were of normal size. Examination of the lungs did not reveal any abnormal physical signs. 





Fig. 3.—Roentgenogram of the thorax made March 23, 1948. The appearance of the infiltra- 
tion is the same as it was on July 31, 1947 (Fig. 1). 


On July 31, 1947, roentgenographic examination of the thorax disclosed a destructive 
lesion of the left eighth rib and extensive linear infiltration of both lungs. This infiltra- 
tion was most conspicuous in the upper part of each lung (Fig. 1). This examination also 
revealed that a portion of the ninth rib had been resected (Fig. 2). Roentgenographic ex- 
amination of the thorax was repeated on Sept. 30, 1947. At that time, one of us (D. G. P.) 
made the notation that the roentgenographic findings suggested the presence of xantho- 
matosis. This opinion was based solely on the roentgenographic findings. Subsequent 
roentgenograms of the thorax, which were made on Oct. 3, 1947, and March 23, 1948, did 
not reveal any appreciable change in the appearance of the lesions (Fig. 3). On March 23, 
1948, roentgenographic examination of the skull did not disclose any abnormality. 

Urinalysis did not reveal any abnormality. The leucocyte count was 7,700 and 8,400 
per cubic millimeter of blood, respectively, on two occasions. The value for the hemoglobin 
was within normal limits. On two occasions, the eosinophiles were found to comprise 2 
per cent and 1 per cent, respectively, of the total number of leucocytes. A serologic test 
did not disclose any evidence of syphilis. The sedimentation rate of the erythrocytes 








774 KRUGER, JR., PRICKMAN, AND PUGH 


was 23 mm. in one hour on Aug. 1, 1947, and 20 mm. in one hour on March 23, 1948. On 
April 2, 1948, quantitative analysis disclosed the following values for the chemical con- 
stituents of the blood: cholesterol, 150 mg.; cholesterol esters, 99 mg.; phospholipids, 248 
mg.; fatty acids, 331 mg.; total lipids, 481 mg. per 100 c.c. of plasma, respectively. Ac- 
cording to Thannhauser and Magendantz, the concentration of cholesterol and cholesterol 
esters in the plasma usually is normal in cases of xanthomatous involvement of bones and 
in cases in which xanthomatosis of the lungs and pleura is followed by pulmonary fibro- 
sis, as it was in the case which we are reporting. 

Agglutination tests did not disclose any evidence of brucellosis. Bacterial cultures 
of the blood and sternal marrow were negative. Microscopic examination of the sternal 
marrow did not disclose any significant abnormality. Repeated examination of the sputum 
did not reveal any acid-fast bacilli or any malignant cells. Microscopic examination and 
bacterial culture of the gastric contents failed to reveal any tubercle bacilli or fungi. 
The results of skin tests with tuberculin (single strength), histoplasmin, and coccidioidin 
were negative. Biopsy disclosed that the lesions of the gums were inflammatory. On two 
occasions, the granulomatous lesions of the mouth were curetted and cultures were made 
carefully. On each occasion, the culture failed to produce any fungi. 

In July, 1947, dental examination revealed the loss of a considerable portion of the 
bony structure of the alveolar processes and associated exposure of the root surfaces of 
several teeth, particularly the lower incisors, the lower left second premolar, the upper 
right second premolar, and the upper right first-molar (Fig. 4). These teeth were loose. 
The lower left first molar and the lower right central and lateral incisors had been ex- 
tracted previously. Examination did not disclose any gross evidence of hyperplasia of 
soft tissue or any evidence of inflammation. The dental roentgenograms revealed striking 
vertical alveoloclasia which involved individual interspaces without involving the ad- 
joining interspaces. Roentgenograms that were made three months later, in October, 
1947, showed an extension of the lesions in the regions of the lower incisors, the lower 
left second premolar, the upper right second premolar, and the upper right first molar. 
These roentgenograms also showed an incipient lesion between the upper left first and 
second molars (Fig. 5). 

In November, 1947, the left lower premolar was removed under sterile precautions. 
A culture which was made with material obtained from the socket of the tooth was nega- 
tive. The two remaining lower incisors were removed as a block with a saw for diagnostic 
purposes. Cultures of these teeth failed to produce any pathogenic fungi. Histologic exam- 
ination disclosed granulomatous, inflamed tissue which contained numerous epithelioid 
cells interspersed with a moderate number of eosinophiles and surrounded by a zone of 
lymphocytic infiltration (Fig. 6). In the midst of the epithelioid cells there were small 
areas of necrosis which were surrounded. by large, palely staining epithelioid cells with 
vacuolated-appearing cytoplasm (Fig. 7). These cells resembled ‘‘foam cells.’’ They 
were filled with droplets of lipoid material which stained intensely red with Sudan III. 

The patient did not remain at the clinic continuously, but returned for a checkup 
at various times. When the patient returned to the clinic in March, 1948, he said that 
he felt stronger generally than he had at the time of his previous visit to the clinic. He 
had been working regularly. His cough had practically disappeared, but slight soreness 
was still present along the anterior portion of the left ninth rib. 

On March 23, 1948, dental roentgenograms revealed that the involvement had ex- 
tended to an edentulous portion of the right side of the mandible (Fig. 8). The upper 
left first molar, the upper right second premolar, and the upper right first molar had been 
removed since the patient’s previous visit to the clinic. Unfortunately, we did not have 
an opportunity to make a histologic examination of the teeth and other tissue which 
had been removed. The operative site appeared to be in good condition. 

In April, 1948, a specimen of granulation tissue was obtained from the former site 
of a tooth which recently had been extracted from the right side of the maxilla. Micro- 
scopic examination of this specimen revealed an eosinophilic granuloma. A granulomatous 
inflammatory nodule was situated directly beneath the epithelium. This nodule consisted 
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Fig. 6.—Clump of eosinophiles in area of densely packed mononuclear cells (hematoxylin 
and eosin, X560). ( 








Fig. 7.—Large epithelioid cells quideiniens vacuolated cytoplasm and resembling “foam cells” ‘h 
(hematoxylin and eosin, X110). ‘ 
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hiefly of densely packed, large mononuclear or epithelioid cells which were interspersed 
vith large collections of eosinophiles. Lymphocytes were present toward the periphery of 
he nodule. 

Since the patient’s physical condition is not deteriorating and since there is no evi- 
lence of active extension of the pathologic process, roentgen therapy does not seem to be 
ndicated, although the advisability of using this type of therapy has been considered 
epeatedly. The patient has been advised to return for re-examination at regular intervals. 





Fig. 8.—Destruction of jaws and loss of teeth. Roentgenograms made March 23, 1948. 


Comment 


In eases of so-called eosinophilic granuloma of bone, the most frequent 
sites of involvement are: (1) the ribs, (2) the vertebrae, (3) the humerus, 
(4) the skull, (5) the femur, and (6) the mandible.* The mandible was in- 
volved in 5.5 per cent of 53 cases reviewed by Dundon, Williams, and Laipply. 

As far as we have been able to determine by a review of the medical 
literature through June, 1948, the case which we have reported in this paper 
makes the eleventh reported case in which so-called eosinophilic granuloma 
of bone has involved one or both jaws (Table 1). In 8 of the 11 cases the 
mandible was the only jaw involved; in the 3 remaining cases, both the 
mandible and the maxilla were involved. Other bones also were involved in 
all of the 11 cases. In 2 of these cases, the jaw was the primary site of involve- 
ment. In the ease reported by Thoma, the primary lesion was situated in the 
mandible; in Case 2 reported by Cox, the primary lesion was situated in the 
maxilla. As far as we have been able to determine, the latter is the only 
reported ease in which the maxilla was involved primarily. 

In 3 cases, namely, the ease reported by Salman and Darlington and Cases 
| and 3 in the report by Cox, the first lesions that were found were those 
which were situated in the jaws, but subsequent examination disclosed that 
the disease also was present in other bones. Facial palsy was the primary 
symptom in the ease reported by Bailey and Freis. 

In the case which we have reported, the pulmonary lesions, which were 
-haracteristic of xanthomatosis both roentgenographically and clinically, and 
the lesions of the bones, which microscopically were characteristic of eosino- 
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philic granulomas, substantiate the opinion of other authors® that eosinophilic 
granuloma is a benign type of xanthomatosis rather than a separate disease 
entity. 


TABLE I. INVOLVEMENT OF JAWS IN 11 CASES OF SO-CALLED EOSINOPHILIC GRANULOMA 

















OF BONE 
JAW INVOLVED 
MANDIBLE AND 
DATE OF REPORT AUTHORS MANDIBLE ONLY MAXILLA 
1942 Green and Farber 2 
1943 Thoma 1 
1944 Bailey and Freis 1 
1945 Salman and Darlington 1 
1946 Hamilton, Barner, Kennedy and : 
McCort 
1946 Cox 2 z 
1947 Weinstein, Francis and Sprofkin 1 
1949 Kruger, Prickman, and Pugh 1 





*There is a possibility that the jaw was involved in another case reported by these authors. 
Since the lesion was not examined histologically, this case has not been included in this table. 


Summary 

This report is based on a ease of so-called eosinophilic granuloma of bone 
and visceral involvement characteristic of xanthomatosis. The skeletal 
manifestations consisted of involvement of two ribs, the maxilla, and the 
mandible. The dental manifestations were characterized by rapid destruction 
of the alveolar process without gross evidence of an inflammatory reaction. 
The lesions were well localized. The portion of the alveolar process support- 
ing the teeth can be destroyed in three months by this disease. The pulmonary 
lesions consisted of extensive infiltration of both upper lobes and resembled 
the pulmonary lesions seen in cases of xanthomatosis. The findings in this 
ease constitute additional evidence that eosinophilic granuloma of bone may be 
associated with, or may be a type of, xanthomatosis. 

Microscopic diagnosis is difficult in cases in which only a few eosinophiles 
are present. In the case which we have reported, a definite microscopic 
diagnosis was not established until biopsy had been performed four times in 
a period of twenty-one months. The additional finding of so-called foam cells 
containing lipoid material adds further support to the opinion that eosinophilic 
granuloma of bone is not a separate entity but a type of xanthomatosis. 

The authors are indebted to Dr. A. C. Broders and Dr. Edith M. Parkhill of the Section 
on Surgical Pathology of the Mayo Clinic for examination of the pathologic material that 
was available in the case reported in this paper. 
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ADENOCARCINOMA WITH METASTASIS TO THE MANDIBLE 
THomas J. Cook, D.D.S., Miami, Fa. 


HE dissemination of neoplastic cells throughout the body according to 

Ackerman and Regato' is often intricate and capricious and may take 
devious forms. Tumor may directly invade contiguous organs, spread by im- 
plantation, and reach distant organs by lymphatics and veins, They feel, how- 
ever, that the most noteworthy method of spread of malignant tumors is via 
the lymphaties. 

Ivy and Curtis? state: ‘‘ Metastasis of carcinoma to bones is not uncommon, 
and several cases of metastasis of tumors of other parts of the body to the jaw- 
bones have been reported. These usually have been carcinoma of the breast.’’ 

Thoma*® also feels that carcinoma of the breast is one of the most common 
sources of bone metastasis. He reported a ease in which an adenocarcinoma of 
the breast had been excised four years previous to metastasis to the mandible. 





Fig. 1.—Metastatic carcinoma from the breast causing changes within the mandible. Osteolytic 
lesions extend from the symphysis posterior to the angle. 


Case Report 

The patient was a woman, aged 56 years, who first noticed soft tissue 
swelling along the lateral border of the mandible on the right side, intraorally. 
The area was painful to palpation. 

The patient had been operated upon eleven months previously, at which 
time a radical mastectomy was performed. The diagnosis of adenocarcinoma 
with metastasis to the lymph nodes was made. 
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On examination it was found that there were involved nodes in both axil- 
lary and inguinal regions. 

X-ray of the mandible revealed metastatic changes. 

The patient died a year later, at which time metastatic lesions were found 
to be present in the ribs, vertebrae, humeri, femora, skull, and mandible. 
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OSTEOGENESIS IMPERFECTA AND ODONTOGENESIS IMPERFECTA 


Gorvon R. Writer, D.D.S.,* anp P. DonaLp Marocco, D.D.S.,+ 
PHILADELPHIA, Pa. 


STEOGENESIS imperfecta is a syndrome of interest to dentists because 

in some instances teeth are affected. Although reports of this dysplasia 
have appeared in the literature for over two hundred years, the oral condition 
of patients has not received adequate consideration. The first report of dental 
abnormalities was made by Bauer in 1920. Having examined patients with 
osteogenesis imperfecta and odontogenesis imperfecta, we have undertaken to 
review the literature and to make observations. 

Confusion in terminology and classification has resulted from numerous 
terms, more or less synonymous, applied to osteogenesis imperfecta in past and 
eurrent literature, a few of which are: fragilitas ossium, osteopsathyrosis, 
Lobstein’s disease, and Eddowes’s syndrome. 

The two terms used most consistently are osteogenesis imperfecta and 
osteopsathyrosis. The former has been more uniformly applied when intra- 
uterine fractures are manifest, the early types; the latter when postnatal frac- 
tures occur, the late types. There is not as yet unanimity as to whether these 
are two distinct diseases or different phases of the same disease. 

Several classifications of this disease are attempted in the literature. Some 
writers base their classifications on the relative age of the patient when the 
symptoms appear. Knaggs, for example, classified the disease as follows: 


1. The fetal form in which the patient is stillborn or survives only a short 
time. 

2. The infantile variety, which is a continuation of the fetal disease but 
less severe. The child may survive a few months or a year or two. 

3. The childhood and adolescent variety has been termed osteogenesis im- 
perfecta tarda and idiopathic fragilitas ossium. In this type, the infant is 


*Assistant Professor of Oral Medicine, The Thomas W. Evans Museum and Dental Insti- 
tute School of Dentistry, University of Pennsylvania. 

yInstructor in Oral Medicine, The Thomas W. Evans Museum and Dental Institute School 
of Dentistry, University of Pennsylvania. 

¢Glanzmann, in supporting the duality of the two syndromes, claimed that the early type 
is not hereditary; the limbs are shortened, the cranium consists only of small islands of bony 
structure, calcium level in the serum is elevated, the concentration of serum inorganic phos- 
phorus is at the upper limits of normal, and the total duration of life rarely, if ever, exceeds 
four years. He regarded the late type as a qualitatively different disease in that the body 
proportions are normal, the bony deformities are found in the middle of the shafts, the cranium 
is unyielding, the calcium level in the serum is normal, serum inorganic phosphorus is low, and 
life expectancy is not curtailed. 

Funk stated that cases of osteopsathyrosis (late type) never occur together with cases 
of osteogenesis imperfecta (early type) in the same family. 

Rosenbaum disagreed with both Glanzmann and Funk and reported two cases of the 
early type occurring in a family with a history of the late type in an attempt to elucidate 
a relationship between the two syndromes. 

While the question is still unsettled, osteogenesis imperfecta has at least three features 
which seem to distinguish it from osteopsathyrosis. These are: (1) imperfect. development 
of the membranous bones; (2) the occurrence of intrauterine fractures; (3) a high mortality 
at an early age. These features are not present in the typical form of osteopsathyrosis, in 
which the membranous bones are seldom, if ever, affected, in which fractures do not usually 
occur before the second year, and in which the patients do not die from the. disease. 
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apparently born healthly and may have a normal childhood except for frac- 
tures occurring in the long bones from the slighest causes. 

4. The middle life or old age variety. The disease, in an active state, is of 
‘are occurrence in old age. Cases have been reported, however, which have been 
juiescent over a period of years and then have exhibited activity. 

In Babeock’s classification, which is used extensively, the cases of brittle 
ones are divided into two groups: 


1. The hereditary type with brittle bones and blue scleras which is termed 
hereditary hypoplasia of the mesenchyme. This name is credited to Key who 
‘laimed that the abnormalities are due to defects in the development of tissues 
whieh arise from the mesenchyme. 

2. The nonhereditary congenital type which consists of two subdivisions, 
osteogenesis imperfecta congenita and osteogenesis imperfecta tarda or oste- 
opsathyrosis. 

In conformity with general practice, we shall refer to the disease as oste- 
ogenesis imperfecta, classifying it under early and late types. 

Armand in 1716 recorded what is said to be the first reported observation 
of brittle bones in a newborn infant. In 1788 Eckman reported a ease of 
hereditary fragility of bones and traced the oecurrence of this disease in three 
generations. The blue coloration of the scleras was first noted by Henzschel 
in 1831. Lobstein in 1833 named the disease osteopsathyrosis, late type, and 
was one of the first to associate the blue coloration of the scleras with fragile 
bones. His name is often used in connection with this syndrome. In 1845 
Vrolik reported a similar condition but named it osteogenesis imperfecta, which 
is the term most commonly used to describe the early type of this condition. 
The fact that fragile bones and blue scleras occur in the same families and 
frequently in the same patients and that they are inherited abnormalities was 
reported by Spurway in 1896 and by Eddowes in 1900. In 1918 van der Hoeve 
and de Kleyn added a third feature to the syndrome by demonstrating the 
association of deafness with abnormal coloration of the scleras and fragility 
of the bones. They subsequently described the syndrome which now bears 
their names. Key attracted much attention in 1926 by referring to the con- 
dition as hereditary hypoplasia of the mesenchyme. He also called attention 
to the hypotonicity of the ligaments with hypermobile joints. In 1928 Bell 
collected 75 pedigrees including 489 cases of the abnormality. 

Although the syndrome has been characterized mainly by fragility of 
bones, blue scleras, and deafness, the following is a complete list of the symp- 
toms. 

. Bone fragility. 

. Blue coloration of the scleras. 

Deafness. 

Laxity of the ligaments. 

Abnormalities of the teeth. 

. Peeuliar conformation and structure of bone. 
. Peeuliar shape of the skull. 

. Abnormal electrical reaction of the muscles. 
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Hess added profuse sweating and a protruding abdomen which seem to 
be present in a fair number of cases. He also believed that the children af- 
fected are usually underdeveloped mentally; however, this is not substanti- 
ated by other reporters. 

Henley included, as a typical finding, pointing of the ears giving an elf- 
like appearance. 

Achondroplasia, rickets, scurvy, and lead poisoning have oceurred co- 
incidentally with osteogenesis imperfecta. 


Symptoms 

Bone Fragility—By far the most important clinical finding in this dis- 
ease is bone fragility. It is this symptom that usually leads to the diagnosis. 
The ease with which the fractures oceur is striking. Minimal trauma pro- 
duced by such movements as turning in bed, throwing, or jumping may 
produce fractures. The fractures are often subperiosteal with little displace- 
ment or trauma to the adjacent soft tissues, and frequently result in only a 
slight amount of pain. If considerable force is the inducing factor, comminu- 
tion is more likely to occur than in normal bone. Another characteristic of 
the condition is the rapidity with which the fractures heal with abundant 
callus formation. 

The deformities found in long bones are usually caused by the multi- 
plicity of fractures. Over one hundred frstures have occurred in one patient. 
The small amount of trauma and pain associated with many of these frac- 
tures accounts for failure to seek proper treatment at the time of fracture. 
Improper reduction and fixation or lack of reduction and fixation result in 
malpositioning of the bone fragments during healing. 

Blue Scleras.— Another clinical finding in the malady is blue scleras which 
are by no means pathognomonic since they are observed in several other con- 
ditions. The color of the seleras ranges from pale blue to a dark slate blue. 
Different opinions appear in the literature as to the cause of this coloration. 
Some have insisted that there is actually a deposition of pigment in the scleras, 
while others account for the color by demonstrating a scleral thinness and 
transpareney which permits the choroidal pigment to show through. The lat- 
ter explanation appears to be the correct one. Hay called attention to a pa- 
tient in whom the blue coloration appeared in spots. Histologic examination 
revealed the spots with the blue coloration to be thinner than the surrounding 
areas. Aside from the blue color of the scleras, other ocular abnormalities 
have been reported: premature development of peripheral corneal degenera- 
tion, cataract, and fissural defects of the eyes. 

Deafness.—Deafness may result from a middle ear condition, a condition 
of the labyrinth, or a combination of both. Apert claimed the deafness is the 
result of abnormal thinness of the tympanic membrane and laxity of the liga- 
ments attached to the ossicles. 

Laxity of the Ligaments.—The ligaments sometimes exhibit an unusual 
degree of relaxation leading to flat feet and permitting hyperextension of the 
fingers and knees. Sprains and dislocations are frequent. 
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Abnormalities of the Teeth —The incidence of dental] defects in osteogene- 
sis imperfecta is not known since the teeth have not been observed in most 
instances. Inasmuch as osteogenesis imperfecta is a systemic condition in- 
volving cells which produce ground substance, it is logical to expect dis- 
turbanees of dentine production as well as bone formation. Hereditary opales- 
cent dentine is the name given to the dental condition usually associated with 
osteogenesis imperfecta. Becks suggested a better term, odontogenesis im- 
perfeeta, which we shall use. It is a severe disturbance primarily of the 
mesenchymal tissues of the teeth, present in a small percentage of the cases 
of osteogenesis imperfecta. In many instances this condition appears in pa- 
tients without bone fragility and blue scleras. The findings in odontogenesis 
imperfecta are varied. The incidence is about equal in the two sexes. Fair- 
hank, who observed 30 eases, informed Rushton that the permanent teeth were 
less affected than the deciduous. In some instances the crowns and the roots 
are small, and in others the roots are abnormally small in proportion to the 
erowns. The crowns of the teeth have been deseribed as white, brown, gray- 
brown, yellow, pink, blue, and violet. Opalesecence, translucency, and trans- 
pareney have also been noted. Translucency of the roots with the pulp canal 
visible has been reported. Changes in color are more commonly found in the 
deciduous and the anterior permanent teeth. The enamel changes observed 
are lack of pigmentation and ealcification and altered index of refraction. 
The teeth are fragile and often fracture or crumble readily. Small roots and 
soft dentine may account for this. The size of the crowns is often diminished 
by abrasion or attrition. Periapical radiolucent areas caused by infection are 
common. These conditions lead to the early loss of the teeth if prompt dental 
treatment is not instituted. The pulp chambers and root canals are often 
obliterated at an early age by imperfect dentine containing vestigial dentinal 
tubules frequently running almost at right angles to normal tubule course. 
This obliteration started as early as the seventh year in one patient. Wilson 
and Steinbrecker reported that the dentine responded normally to electrical 
testing and that hypersensitivity did not exist. They found the dentine 
reddish brown with large dentinal canals extending toward the periphery 
from the obliterated pulp canal. Blood was discovered in these canals in- 
dieating an abnormal blood supply extending into the dentine and not lim- 
ited to the pulp. This may explain color changes in the dentine and the whole 
tooth. The microhardness of the dentine is about 70 compared with 120 for 
normal dentine; the roentgen-ray absorption is about 0.65 while normal den- 
tine is 0.95; the water content is 15 to 20 per cent and normal is 8 to 10 per 
cent; the inorganic content is 70 to 75 per cent and the normal 80 to 85 per 
cent. The Ca, P, and CO. ratios are within normal limits. An osteitis or 
osteomyelitis followed the extraction of teeth in one instance in a family 
observed. Fractures of the alveolar process were contributing factors. Stones 
reported a traumatic or hemorrhagic cyst in the midline of the mandible of 
a 14-year-old girl with osteogenesis imperfecta. Glover recorded a patient 
with two mandibular first incisors in place at birth. When they were ex- 
foliated, they were not replaced by permanent teeth. 
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The first histologic examination of the teeth from a patient with oste- 
ogenesis imperfecta was made by Bauer in 1920. Several other studies have 
followed. Becks found that the primary layer of dentine was incomplete 
because of deficient deposition of cementing substance by the odontoblasts 
and the lack of Korff’s fibers. This resulted in a poorly formed dentinal 
matrix and incomplete calcification, which suggests an inferior quality of the 
anlage or a dystrophy of the mesenchymal tissue, i.e., the pulp tissue and the 
odontoblasts. Roberts and Schour found the mantle dentine nearest the 
enamel normal, but the ¢ireumpulpal dentine showed an atypical structure 
characterized by: (1) irregular tubular arrangement; (2) small number of 
tubuli, the number decreasing near the pulp; (3) occasional large diameter of 
the tubuli and cellular inclusions; (4) frequent branching of the tubuli; (5) 
aecentuated incremental stratification of the dentinal matrix; and (6) poor 
calcification. 

Rushton observed that small remnants of the pulp remained, no odonto- 
blastic layer or normal predentinal zone existed, but in their places were 
numerous large collagen bundles. He found exeessive production of cellular 
cementum preceded in places by absorption of primary cementum and of 
dentine. 


Peculiar Conformation and Structure of Bone.—Although the pathologic 
changes are uniform throughout the osseous system, they are best observed 
in the long bones of the extremities. There is more or less general agreement 
that the epiphyses exhibit no characteristic change, but that the pathologic 
alteration is manifest in the diaphyses. The growth in length of the bones 
is found to be within normal limits except in dwarfs. The shortened appear- 
ance of the limbs is explained by repeated fractures with subsequent malalign- 
ment. The diaphyses are found to have thin cortices, and the medullary areas 
appear large by comparison. This accounts for the unusual delicacy and 
slenderness of the bone shaft. The sites of previous fractures are charac- 
terized by annular thickenings of callus formation with varying degrees of 
calcification. 


The pelvis is often involved showing a decreased lateral diameter pro- 
duced by the pressure of the femora on the acetabulum. 

The spine also exhibits changes in some instances. In mild forms of the 
condition, scoliosis and kyphosis of varying degrees are observed, while in 
more severe cases several of the vertebral bodies are actually compressed. 
Rosenbaum reported a rare instance of osseous marginal proliferations in the 
vertebral bodies associated with the malady. He postulated that the body may 
in this manner attempt to reinforce by compensatory formation of new bone 
the inadequate carrying power of the vertebrae. 


Roentgenographic Findings 


Although some cases of this condition are diagnosed by physical exam- 
ination and the history of repeated fractures, a complete roentgenologic study 
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if the skeleton is the most valuable diagnostic aid. The roentgenographic 
findings ean be summarized as follows: 


1. A generalized osteoporosis of the skeleton presenting an extremely 
lelicate appearance. 

2. Deformities of the long bones of the extremities, usually of the angu- 
ar type and due to evident fractures. 

3. Normal length of the kones, except as altered by fractures (excluding 
lwarfs). 

4. Normal width of the epiphyses but narrowing of the diaphyses with a 
narked thinning of the cortex. 

5. Annular thickenings of callus formation at the sites of previous frac- 
tures. 

Peculiar Shape of the Skull.—The cranial ossification is often most inter- 
esting. In the fetal form of the disease, the skull appears as a membranous 
bag with only a few small, thin, isolated plates of bone. The infantile variety 
of the malady does not present the membranous bag effect ; however, the bones 
of the cranium are extremely thin while the anterior fontanel is usually wide. 

In a few instances of the late type, the general effect produced is as 
though the entire head had been subjected to powerful downward pressure. 
Protuberances in various regions are noted; these may be occipital, bitemporal, 
or frontal. The face sometimes appears triangular. 


Abnormal Electrical Reaction of the Muscles.—A greatly diminished re- 
sponse to electrical stimulation of the muscles may be noted. The rate of con- 
traction and relaxation is slow, a mark of degeneration. This abnormality is 
not limited to the muscles attached to the affected bones, but involves all the 
muscles. 

Laboratory Findings 

In most instances of osteogenesis imperfecta, the laboratory examination 
of the blood and urine gave results within normal limits. Chont reported 11 
eases in which the blood caleium averaged 12.79 mg. per 100 ¢.c. of blood and 
the blood phosphorus was within normal variations. Bookman, quoted by 
Foote, stated that in active cases calcium retention was below normal. He 
helieved that the course of the disease has a tendency to change the calcium 
balanee, and added that calcium retention is favorably influenced by admin- 
istration of cod-liver oil, phosphorus, and calcium lactate. Most clinicians 
have not had favorable responses from these agents. 


Etiology 
Many theories have been advanced concerning the etiology, but no defi- 
nite conclusions have been reached. At one time syphilis was thought to be 
a cause but this theory is no longer held. 
Several men have reported, as the probable etiology of the malady, the 
deficiency and dysfunction of the osteoblast. Knaggs, for example, described 
the absence of osteoblasts and the formation of cartilage cells instead of osteo- 
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blasts from the periosteum to be a characteristic pathologic condition. Weber 
agreed with Knaggs and added his finding of normal rows of osteoblasts and 
osteoclasts only in recent callus formation. Others share this concept. 

A deficiency of phosphatase may be an etiological factor. This theory was 
supported by Kay who also found that the osteoblasts and hypertrophied 
cartilage cells secrete this enzyme. Hansen found in post-mortem examination 
that phosphatase was almost completely absent from the periosteal region of 
the bone, where it is normally abundant, and absent in the duodenal mucosa 
where it is likewise abundant in normal cases. The phosphatase is responsible 
for the local increase in concentration of phosphate ions in the calcification 
process. It is also assumed that the osteoblasts are largely responsible for the 
alkaline pH of the tissue fluids necessary for the precipitation of the calcium 
phosphates. These two elements which are evidently important in the cal- 
cification process, being conspicuously deficient in the malady, deserve further 
consideration. It may be that the deficiency is the result of some other pri- 
mary etiological factor rather than the cause of the malady itself. 

Disturbances of the endocrine glands are frequently cited as a possible 
eause. Bolton noted a defective calcium metabolism which he believed is due 
to a dysfunction of the thymus, parathyroids, and hypotonicity of the sympa- 
thetics. Rosenbaum suggested that an alteration in the region of the hy- 
pophysis or infundibulum may be a factor. Hyperthyroidism has been sug- 
gested as a possible cause. On the other hand, Kraus and Hennessy in post- 
mortem examination found the glands of internal secretion to be normal. 
None of the evidence presented is conclusive. 

Many investigators believed the disease to be caused by some inherent 
defect in the germ plasm, either hereditary or nonhereditary, which inhibits 
the normal development of the mesenchymal tissue. Bauer was one of the 
first to note this. He suggested a deficiency of all mesenchymal tissues and 
demonstrated histologic abnormalities in bone, cartilage, and tooth pulp. Key 
described the condition as hereditary hypoplasia of the mesenchyme. He 
stated that all the abnormalities seem to be due to defects in the development 
of some tissues which arise from the mesenchyme. Voorhoeve termed it an 
inherited inferiority of the mesenchyme. 

Osteogenesis imperfecta has been considered by some a dominant Mende- 
lian heritage; yet families exist in which it appears as a recent mutation. It 
seems to be evenly distributed between the sexes although it has been re- 
ported by some to predominate among males and by others among females. 
Either conclusion has apparently been reached when only one family has been 
investigated where the incidence in one sex is high. Opinions differ as to 
whether the male or female is the more potent transmitter; either might be 
true in specific families. In one history cited, fracture of the femur occurred 
in every afflicted member of the family. 

Differential Diagnosis 
Osteogenesis imperfecta should be distinguished from the following: 
1. Rickets. 
2. Osteomalacia. 
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3. Polyostotie fibrous dysplasia. 
4. Osteitis fibrosa eystica generalisata. 
5. Albers-Schonberg disease. 
6. Paget’s disease. 
. Cleidoeranial dysostosis. 
8. Syphilis. 

1. Rickets may cause osteoporosis, fragility of bones, bowing of bones, 
and patency of the fontanels. In osteogenesis imperfecta there are no charac- 
teristic changes in the epiphyses but in rickets there is widening of the 
epiphyses. 

2. Osteomalacia, a disease of adult life caused by vitamin D deficiency, 
is characterized by softening and bending of the skeleton. This condition, 
nore common in women during and after pregnancy, is rarely encountered in 
this country. 

3. Polyostotie fibrous dysplasia also produces thinning of the cortex and 
bony deformities, but in addition the bone marrow is replaced by fibrous 
tissue. 

4. Osteitis fibrosa cystica generalisata is the result of hyperparathyroid- 
ism causing extensive resorption of bones which often leads to pathologic 
fractures. 

5. Albers-Schénberg disease causes bone fragility. In this condition the 
dense and thickened cortex of bone encroaches on the medullary portion 
while in osteogenesis imperfecta the cortex is abnormally thin. 

6. Paget’s disease may cause deformities of the bones but the charac- 
teristic thickening or cottonlike appearance in roentgenograms should aid in 
differentiating it from osteogenesis imperfecta. 

7. Cleidoeranial dysostosis is characterized by patency of the fontanels. 
The thinning of elavicles or the failure of the sternal and acromial portions 
of the elavicles to unite, which may resemble a fracture, might lead to con- 
fusion. 

8. Syphilis may cause areas of bone destruction closely resembling the 
finding in osteogenesis imperfecta. Serologic tests for syphilis would facili- 
tate diagnosis. Before such tests were widely used, some cases reported as 
syphilis in the early literature may well have been osteogenesis imperfecta. 
A positive Wassermann reaction does not, ipso facto, eliminate the possibility 
that the patient also has osteogenesis imperfecta. 


Prognosis 


The life expectancy varies with the severity of the disease and the age 
of the patient. The highest mortality rate occurs in the fetal type with a 
large percentage of death in utero. A slightly more favorable prognosis can 
he made for the infantile variety; the older the patient at the inception of the 
malady, the greater his chance of survival. However, he faces possible deaf- 
ness for which no prophylactic measures are known. Unless proper care is 
given, crippling deformities may result from the multiplicity of fractures and 
malpositioning. Puberty sometimes brings a cessation of fractures. 
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Treatment 


Blueness of the scleras, when conspicuous, is esthetically undesirable but 
does not cause impairment of function and no treatment is known. Deafness 
associated with the disease is not preventable nor can it be successfully treated 
onee it is established. 

Fragility of bones is of major concern to the patient and the surgeon. 
Rigid prophylactic measures should be employed to avoid trauma. This re- 
sults in a guarded and secluded life for the patient. As some patients grow 
older, particularly after reaching puberty, their bones become less fragile. 
Hypophyseal, thymol, and estrogenic hormones have been given with little 
improvement. A patient treated at one of the hospitals where we studied 
received 42,000 units of estrone during a two-month period. It was not con- 
tinued because the results did not justify further use. Calcium, vitamin D, 
high protein diet, and heliotherapy have also been administered without con- 
clusive results. We suggest that the ingestion of 3 to 5 mg. sodium fluoride 
per day might be beneficial for young patients. Fluorine has been known 
to produce better cortical bone, and since no other method of therapy has 
been successful this seems worthy of a clinical trial. 


Case Reports 

Case 1.—On Nov. 19, 1948, we examined E. M. J., a Negro girl aged 3 
years, 4 months. The patient was the older of two children. Her younger 
sister, 20 months old, was in good health with no manifestations of osteogene- 
sis imperfecta other than blue scleras. The family history afforded no signifi- 
eant data. Both parents were living and well. 

The patient, normally delivered, weighed 6 pounds, 8 ounces at birth, 
walked at 16 months, and talked at 24 months. Except for common colds, 
the child had experienced no illness other than osteogenesis imperfecta. 

At 6 weeks of age the patient’s first fracture was noted. Roentgen- 
ographie examination at the time revealed multiple healed fractures which 
had occurred in utero or during délivery. Since birth the child had been 
treated for a total of 6 fractures, 5 of which had occurred in the left leg. 

The patient weighed 3114 pounds and was 36 inches tall. She appeared 
normally intelligent. The child’s arms, although not deformed, were thin; 
her legs were misshapen because of malpositioning of the fragments subse- 
quent to fractures. Her scleras were blue; her hearing was normal. Her 
head exhibited an occipital protuberance and her abdomen was slightly dis- 
tended. Her hair and skin were normal. She sweated profusely. (Figs. 1 
and 2.) 

The mother stated that the first tooth to erupt, at 6 months, was a man- 
dibular incisor. The soft tissues of the mouth were normal and the following 
teeth had erupted : 

EDCBA | ABCDE 
EDCBA | ABCDE 














Fig. 1—Case 1. Right lateral view of the mandible showing normal tooth development.. 
The clavicle was deformed by fracture and malalignment of fragments during healing. 











ig. 2.—Case 1. 


Lower extremities showing extensive bowing of the femora and recent and 
healed fractures. 
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No cavities were observed. Many of the teeth were worn by attrition. 
They were translucent and greenish brown. 


Case 2.—On Nov. 11, 1948, we examined D. F., a white boy aged 8. The 
patient was the only child born to his parents, Americans of Italian extrac- 
tion, out of wedlock. There was no history of bone abnormality in the fam- 
ilies on either side. Neither parent suffered any significant illnesses and both 
were at this time living and. well. 

The patient was delivered by forceps because of a breech birth. He 
weighed 4 pounds, 2 ounces, walked at 14 months, talked at 18 months, and 
started school at 6 years. He has had measles, German measles, mumps, a 
streptococeal infection of the throat, and a tonsillectomy and adenoidectomy. 
The mother stated that the child had experienced 28 or 29 fractures, the first 
of which occurred at 10 months of age in the right humerus. 

Blueness of the scleras was first observed by a physician at the age of 
2 years. A hemangioma of the right forearm was treated at the age of 10 
months and did not recur. He had been an in- and outpatient at several hos- 
pitals to one of which he was admitted eight times for traumatic injuries and 
sequelae. Vomiting usually accompanied the fractures; convulsions occurred 
on one occasion. Bony union was rapid. During the last three years, al- 
though he had experienced frequent falls resulting in bruises, no fractures 
were suffered. 

The patient weighed 42 pounds and was 45 inches tall. He was a student 
in the third grade at school. He involuntarily discharged urine. Deformities 
of the forearms and lower legs caused by malpositioning of bony fragments 
were noted. In addition the following were observed: enlargement in the 
region of the sternum giving a pigeon-chested appearance; a slight bitemporal 
enlargement; a slightly distended abdomen; a nasal obstruction on the left 
side resulting from a fall on the face. His vision was reported by the school 
examiner as being 20/100::20/50. Headaches were common. Although his 
hearing seemed normal, the child spoke loudly. He had flat feet but no other 
manifestations of ligament laxity. His hair and skin were normal. He bit 
his fingernails and was generally restless and fidgety. No adenopathy was 
noted. 

The mother stated that the first tooth to erupt, at 11 months, was a 
mandibular ineisor. An examination of the mouth revealed slight enlarge- 
ment of the gingival tissue surrounding the mandibular anterior teeth, a bifid 
uvula, and the following teeth present : 


EDCBA|ABCDE 

E CB1{[1BC E 
Carious lesions were found in E |, DJ, | D, | E, and (E. The care of the 
teeth was fair. Caries and pain had caused the loss of D[ and|D. AJ and [A 
were exfoliated normally during the latter part of the seventh year. The 6 
maxillary anterior deciduous teeth had been extensively worn by attrition. 
The mandibular permanent incisors were in linguoversion and were normal 
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in shape and color. During closure of the jaws these incisors contacted the 
soft tissue of the palate causing slight indentations. 


Case 3.—One of us (G. R. W.) has treated 2 members of a family in which 
5 persons had blue scleras, multiple fractures, and occipital protuberances. 
This family will be referred to as the J family, and the genealogic tree follows. 


@11 











Member I 1 died at the age of 52 of pneumonia. She had had blue scleras, 
2 fractures, and normal hearing. 

Member II 1, aged 68, was living and well. He had had 11 fractures, the 
first at 11 years of age and none during the last fourteen years. His scleras 
were blue and his hearing was impaired. He had been edentulous more than 
thirty years. Extraction of teeth was followed by osteitis and local osteo- 
myelitis in each instance, probably because of fractures of the alveolar process. 

Member II 2 died at 51 of cancer. He had had blue scleras, impaired 
hearing, and a large head. He had suffered 2 fractures, 1 at 30 and 1 at 40 
years of age. 

Member III 1, 23 years of age, has been carefully studied. He had had 10 
fractures, the first at 1 year, 6 months and the last at 21 years of age. His 
teeth were normal in color, size, number, and arrangement. Caries had neces- 
sitated many restorations. His lactobacillus count was extremely high. His 
scleras were blue and his hearing slightly impaired. 

Member IIT 2, aged 37, was living and well. He had had 4 fractures, the 
first at 3 years, 6 months, and the last at 33 years of age. His scleras were 
blue and his hearing normal. He was edentulous. 

The other members of the family had not suffered any fractures. 

Member III 3 had blue scleras. 


Case 4.—One of us (G. R. W.) has examined 5 members of a family with 
odontogenesis imperfecta. This condition has been present in six generations. 
No fractures, blue seleras, deafness, or any of the other symptoms of osteogene- 
sis imperfecta have been noted. The first known afflicted member of the fam- 
ily was female. The condition was transmitted to her son, thence to his 
daughter, and alternated between the sexes to the fifth generation. S. T., a 
white woman, aged 31, an only child, represented the fifth generation. Her 
{ children, the sixth generation, a girl of 7, 2 boys 4 and 3, and a girl of 16 
months, were all afflicted. 
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An examination of the patient revealed a neglected mouth with many 
cavities and gingivitis. The teeth were moderately worn by attrition and 
were brown. Where caries or wear had caused the exposure of dentine, rapid 
destruction had followed. The dental roentgenograms revealed no periapical 
or periodontal bone destruction. The crowns and roots of the teeth were 
short and the pulp chambers and root canals were filled in and obliterated 
(Figs. 3 and 4). 











Fig. 3. Fig. 4. 





Fig. 3.—Case 4. Upper left posterior region showing obliteration and filling in of pulp 
chambers and root canals. 

Fig. 4.—Case 4. Lower anterior region showing obliteration and filling in of pulp cham- 
bers and root canals. 





Fig. 5. Fig. 6. 
ig. 5.—7-year-old daughter of S. T. (Case 4). Right posterior region showing obliteration 
and Alling in of pulp chambers and root canals. 


Fig. 6.—7-year-old daughter of S. T. (Case 4). Lower anterior region showing oblitera- 
tion of pulp chambers and partial celeedicodieas of root canals. 


All 4 members of the sixth generation exhibited definite dental abnormal- 
ities. The girl aged 7 had a mixed dentition. The deciduous teeth were brown 
and were well worn by attrition. The permanent teeth were brown and only 
slightly worn. No cavities or gingival pathosis were present. The roent- 











OSTEOGENESIS IMPERFECTA AND ODONTOGENESIS IMPERFECTA 795 


genograms revealed that the pulp chambers and all but the apical portion of 
the root canals of the first permanent molars were filled in and obliterated. 
This same process was well under way in the 5 permanent incisors which had 
erupted (Figs. 5 and 6). 

The deciduous teeth of the boys, aged 4 and 3, were brown and worn 
flush with the gingiva, resembling the mouth of an elderly man who has 
chewed tobaeeo for many years. No pulps were exposed and no discomfort 
experienced. The mother stated that the boys had ground their teeth during 
sleep and waking hours. 

The baby’s teeth were brown but not worn. 


Summary 


A review of the pertinent literature is presented. Conspicuous by its 
absence is any record of a fracture of a mandible or maxilla. 

A family of 13, 5 members of which are afflicted with osteogenesis im- 
perfecta and 2 spontaneous recent mutations, are reported. Six generations 
of a family with odontogenesis imperfecta are reported, and the oral mani- 
festations of 5 surviving members are described. 

There is an extremely limited correlation between osteogenesis imperfecta 
and odontogenesis imperfecta in the patients studied. Two patients with 
osteogenesis imperfecta exhibited extensive attrition of the deciduous teeth 
and one had translucent and greenish brown permanent teeth. No symptoms 
of osteogenesis imperfecta were observed in the family afflicted with odonto- 
genesis imperfecta. 

One patient with osteogenesis imperfecta developed an osteitis or an 
osteomyelitis following each extraction of teeth. This was probably caused 
by fractures of the alveolar process at the time of surgery. Blue scleras or a 
history of frequent or easily sustained fractures should forewarn dentists 
anticipating any bone surgery. 

At the suggestion of the authors, the ingestion of sodium fluoride is being 
tried to treat a patient with osteogenesis imperfecta. The results of this 
therapy will be reported at a future date. 


References 


Apert, E., Bach, E., and Odinet: Presentation d’une famille affeinte d’osteopsathyrosis 
avec sclerotiques bleues, Bull. Soc. de pédiat. de Paris, 26: 21-24, 1928. 

Armand, J.: Quoted by Dry, T. J.: Report of Case of Osteogenesis Imperfecta With 
Familial History, Proc. Staff Meet., Mayo Clin, 8: 329, 1933. 

Babeock, W. W.: A Textbook of Surgery, ed. 2., Philadelphia, 1935, W. B. Saunders 
Company, p. 203. 

Bauer, K. H.: Hereditary Constitutional Affections, Klin. Wchnschr. 2: 624-627, 1923. 

Bauer, K. H.: Osteogenesis Imperfecta; a Discussion of the Problem of a General 
Pathologic Condition of all Supporting Tissues, Deutsche Ztschr. f. Chir. 154: 
166, 1920. 

Becks, H.: Histologic Study of Tooth Structure in Osteogenesis Imperfecta, Dental 
Cosmos 73: 437-454, 1931. 

Bell, J.: Blue Sclerotics and Fragility of Bone, in Pearson, K.: Treasury of Human 
Inheritance, London, 1928, Cambridge University Press, vol. 2, pt. 3, see. 24. 

Bickel, W. H., Ghormley, R. K., and Camp, J. D.: Osteogenesis Imperfecta, Radiology 40: 
145-154, 1943. 

Bolton, cited by Chont, L. K.: Osteogenesis Imperfecta; 12 cases. Am. J. Roentgenol. 45: 
850-861, 1941. 








796 GORDON R. WINTER AND P. DONALD MAIOCCO 





‘oweock, H., and Lewis, G. T.: Brittle Bones and Blue Sclerae; Case With Glycosuria, 
Ann, Int. Med. 3: 700- 706, 1930. 

Boyd, W.: Textbook of Pathology, ed, 4., Philadelphia, 1944, Lea & Febiger, p. 944, 

Brailsford, J. F.: Osteogenesis Imperfecta, Brit. J. Radiol. 16: 129-136, 1943. 

Bromer, R.S.: Rickets and Infantile Seurvy Occurring in Case of Osteogenesis Imperfecta, 
Am. J. Roentgenol. 55: 30-36, 1946. 

Bronson, E.: On Fragilitas Ossium ‘and Its Association With Blue Sclerotics and Osteo- 
’ sclerosis, Edinburgh M. J., n.s., 18: 240-281, 1917. 

Burket, L. W.: "Oral Medicine, Philadelphia, 1946, J. B. Lippincott Company, p. 348. 

Burns, C. W.: Fragilitas Ossiumn, Canadian M. A. x 11; 522, 1921. 

Caffey, J.: Lead Poisoning Associated With Active Rie kets; Report of Case With Ab- 
sence of Lead Lines in Skeleton, Am. J. Dis, Child. 55: 798-806, 1938. 

Chan, E.: Blue Sclerotics Associated With Bony Defects, J. Internat. Coll. Surgeons 
8: 140-144, 1945. 

Chont, L. K.: Osteogenesis Imperfecta; 12 Cases, Am. J. Roentgenol. 45: 850-861, 1941. 

Conlon, F. A.: Five Generations of Blue Sclerotics and Associated Osteoporosis, Boston 
M. & S. J. 169: 16, 1913. 

Conrad, H. 8., and Davenport, C. B.: Hereditary Fragility of Bones, Eugen. Record Office 
Bull., no, 14, 1915. 

Cooley, T. B., et al.: Mineral Metabolism; Case of Osteopsathyrosis, Am. J. Dis, Child. 
50: 431-442, 1935. 

Crooks, J.: Two Unusual Examples of Osteogenesis Imperfecta, Brit. M. J. 1: 705, 1932. 

Dry, T. J.: Osteogenesis Imperfecta With Familial History, Proc. Staff Meet., Mayo Clin. 
8: 329-331, 1933. 

Eekman, O. J.: Descriptio e casus aliquot osteomalaciae, Upsala likaref. forh., J. Edman, 


Eddowes, Alfred: Dark Sclerotics and Fragilitas Ossium, Brit. M. J. 2: 22, 1900. 

Fairbank, H. A. T.: Some Remarks on Osteogenesis Imperfecta, Proc. Roy. Soc. Med. 
23: 1263-1270, 1930. 

Farber, J. E., and Margulis, A. E.: Blue Sclerosis, Brittle Bones and Deafness; Report 
of an Afflicted Family, Arch. Int. Med. 11: 658-665, 1943. 

Foote, J. A.: Clinical Pediatrics, In Diseases of the Bones and Joints, New York, 1927, 
D. Appleton-Century Company, Inc., p. 29. 

Fox, M. S., and Sweet, S. J.: Brittle Bones Associated With Deafness and Blue Scleras; 
Syndrome in 2 Persons of One Family, Arch, Otolaryng. 32: 506-511, 1940. 

Funk, P.: Beitrag zur Kenntnis der Osteopsathyrose (Typus Lobstein), Schweiz. med. 
Wehnschr. 70: 473-479, 1940. 

Gaede, A. W.: Osteogenesis imperfecta Congenita, Arch. Pediat. 61: 405-408, 1944. 
Glanzmann, E.: Osteogenesis imperfecta (Typus Vrolik) und Osteopsathyrosis idio- 
pathica (Typus Lobstein), Schweiz. med. Wehnschr. 66: 1122-1126, 1936. 

Gleich, M.: Osteogenesis Imperfecta Tarda (Fragilitas Ossium); 4 cases in One Family, 
New York State J. Med. 30: 850-852, 1930. 

Glover, D. M.: Osteopsathyrosis, Report of a Case With X-rays of 11 Different Fractures 
in Same Patient, Arch. Surg. 5: 464-484, 1922. 

Goin, L. S.: Idiopathic Osteopsathyrosis, Am. J. Cancer 17: 668-681, 1933. 

Hansen, A. E., McQuarrie, I., and Ziegler, M. R.: Effects of Parathyroid Extract and of 
Vitamin D on Blood Phosphatase, Calcium, and Phosphorus in Osteogenesis Im- 
perfecta, Endocrinology 22: 1-12, 1938. 

Harmon, N. B.: A Pedigree of 5 Generations of Blue Sclerotics, Ophthalmosecope 8: 
’559-561, 1910. 

Hay, P. J.: Congenital Anomaly of the Sclera, Pseudocoloboma, Ophthalmoscope 5: 300, 
1907. 

Hein, B. J.: Osteogenesis Imperfecta With Multiple Fractures at Birth; Investigation 
With Special Reference to Heredity and Blue Sclera; Case Report, J. Bone & 
Joint Surg. 10: 243-247, 1928. 

Henderson, M. 8.: Clinical Use of Bone Graft in Fractures; Homogenous Bone Graft for 
Nonunion of Femur in Fragilitas Ossium, Proc. Staff Meet., Mayo Clin. 8: 259- 
263, 1933. 

Henley, F. "A.: Case of Congenital Osteopsathyrosis With Geneologie Tree of Family, 
Brit. M. J. 1: 326-327, “1942. 

Hennessy, J. P.: Osteogenesis Imperfecta, Am. J. Obst. & Gynec. 25: 590-593, 1933. 

Hess, J. H.: Osteogenesis Imperfecta, Arch. Int. Med. 19: 163, 1917. 

Henzschel, H.: Voriufige Notiz iiber den Irismangel bei drei Geschwistern, Ztschr. f. d. 

ophth. 1: 52, 1831. 

Hills, R. "G., and McLanahan, S.: Brittle Bones and Blue Scleras in 5 Generations, Arch. 
Int. Med. 59: 41-55, 1937. 

Hodge, H. C.: Correlated Clinical and Structural Study of Hereditary Opalescent Dentine, 

D. Res, 15: 316, 1936. 




















OSTEOGENESIS IMPERFECTA AND ODONTOGENESIS IMPERFECTA 797 


Holcomb, D. Y.: Fragile Boned Family; Hereditary Fragilitas Ossium, J. Hered. 22: 
105-115, 1931. 

Joachim, H., and Wasch, M. G.: Fragilitas Ossium in 5 Generations, Ann, Int. Med. 7: 
853-860, 1934. 

Kaplan, E. B.: Multiple Fractures Associated With Blue Sclera, J. Bone & Joint Surg. 
16: 625-630, 1934. 

Kay, H. D.: Plasma Phosphatase; Enzyme in Disease, Particularly in Bone Disease, 
J. Biol. Chem. 89: 249-266, 1930. 

Key, J. A.: Brittle Bones and Blue Sclera; Hereditary Hypoplasia of Mesenchyme, Arch. 
Surg. 13: 523-567, 1926. 

Kleinberg, 8.: Osteogenesis Imperfecta; 2 Cases, J. Bone & Joint Surg. 16: 953-958, 1934. 

Knaggs, R. L.: Osteogenesis Imperfecta, Brit. J. Surg. 11: 737-759, 1924. 

Kraus, E. J.: Osteogenesis imperfecta und endokrines System, Virchows Arch. f. path. 
Anat. 274: 37-49, 1929. 

Lippert, K. M.: Osteogenesis Imperfecta With Report of 3 Cases, Surgery 4: 762-776, 1938. 

Lobstein, J. G. C. F. M.: Traité de l’anat path., Paris, 1833, F. G. Lerrault, vol. 2, p. 204. 

Lutz, J. F., and Pusch, L. C.: Osteogenesis Imperfecta Tarda, Radiology 32: 391-403, 1939. 

Mallardi, M.: Case of Osteopsathyrosis, Pediatria 30: 75-80, 1922. Abstract in J.A.M.A. 
78: 851, 1922. 

Mason, R.: Osteogenesis Imperfecta; 5 Cases in Same Family, Virginia Medical Monthly 
58: 536-537, 1931. 

McCabe, P. G., and Wojta, W. C.: Osteogenesis Imperfecta (Fragilitas Ossium), Wisconsin 
M. J. 28: 313-315, 1929. 

McCullough, J. A. L.: Pseudofractures in Diseases Affecting the Skeletal System, Proc. 
Staff Meet., Mayo Clin. 15: 785-788, 1940. 

McGarry, H. H.: Osteopsathyrosis With Report of a Case, Canadian M. A. J. 41: 354-356, 
1939. 

Noyes, F. B.: Hereditary Anomaly in Structure of Dentin, J. D. Res. 15: 154-155, 1935. 

Ottley, C. H.: Osteopsathyrosis; Critical Review, Arch, Dis. Child. 7: 137-148, 1932. 

Poole, E. B.: Unusual Case of Osteopsathyrosis, Ann. Int. Med. 10: 683-688, 1936. 

Puppel, I. D., Barron, L. E., and Curtis, G. M.: Nature of Osteogenesis Imperfecta, Am. 
J. M. Se. 190: 756-764, 1935. 

Riddell, W. J. B.: Isolated Case of Blue Sclerotics and Brittle Bones, Ann. Eugenics 10: 
280-281, 1940. 

Riesenmann, F. R., and Yater, W. M.: Osteogenesis Imperfecta; Incidence and Mani- 
festations (Especially Blue Sclera and Otosclerosis) in 7 Families, Arch. Int. Med. 
67: 950-967, 1941. 

Roberts, E., and Schour, I.: Hereditary Opalescent Dentine (Dentinogenesis Imperfecta), 
Am, J. Orthodontics and Oral Surg. 25: 267-276, 1939. 

Rodriquez, J.: Idiopathic Osteopsathyrosis, J. Indiana M. A. 17: 111-113, 1924. 

Rosenbaum, S.: Osteogenesis Imperfecta and Osteopsathyrosis, a Contribution to Study 
of Their Identity and Their Pathogenesis, J. Pediat. 25: 161-167, 1944. 

Rosenblatt, M. 8.: Fragilitas Ossium; Its Clinical Aspect, With Case Report, J. Michigan 
M. Soe. 26: 447-450, 1927. 

Rushton, M. A.: Structure of the Teeth in Late Case of Osteogenesis Imperfecta, J. Path. 
& Bact. 48: 591-603, 1939. 

Ruth, E. B.: Osteogenesis Imperfecta,.an Anatomic Study of Case (in Achondroplastic 
Dwarf), Arch. Path. 36: 211-216, 1943. 

Ryan, W. J.: Osteogenesis Imperfecta With Suggestion for Treatment, J. Bone & Joint 
Surg. 14: 939-942, 1932. 

Scott, C. R.: Osteogenesis Imperfecta, Am. J, Roentgenol. 12: 237-242, 1924. 

Secord, E. W., Wilder, R. M., and Henderson, M. S.: Osteogenesis Imperfecta Tarda 
Treated With Thymus Extract (Hanson), Proc. Staff Meet., Mayo Clin. 11: 1-5, 
1936. : 

Shugrue, J. J., Rockwood, R., and Anderson, E. W.: Fragilitas Ossium and Deafness, 
Arch, Int. Med. 39: 98-108, 1927. 

Sisk, J. N.: Fragilitas Ossium in Twins; Case Report, Wisconsin M. J. 30: 272-273, 1931. 

Smith, O. N., and Mitchell, J. McK.: Serum Phosphatase in Osteogenesis Imperfecta, 
Am. J. M. Se. 190: 765-770, 1935. 

Spurway, J.: Hereditary Tendency to Fracture, Brit. M. J. 2: 844, 1896. 

Stevenson, G. H., and Cuthbertson, D. P.: Blue Sclerotics and Associated Defects, Lancet 
221: 782-783, 1931. 

Stones, H. H.: Oral and Dental Diseases, Baltimore, 1948, Williams & Wilkins Company, 
. 662. 

a W., and Iob, V.: Mineral Metabolism in Osteogenesis Imperfecta; Summary 
With Report of a Case, Am. J. Dis. Child. 49: 958-963, 1935. 

Thoma, K. H.: Oral Pathology, ed. 2, St. Louis, 1944, The C, V. Mosby Company, p. 331. 





798 GORDON R. WINTER AND P. DONALD MAIOCCO 


Thoma, K. H., Sosman, M. C., and Bennett, G. A.: Unusual Case of Hereditary Fibrous 
Osteodysplasia (Fragilitas Ossium) With Replacement of Dentin by Osteo- 
cementum, Am. J. Orthodontics and Oral Surg. (Oral Surg. Sect.) 20: 1-30, 1943. 

Van der Hoeve, J., and de Kleyn, A.: Blaue sclera Knochenbriichigkeit und Schwer- 
hérigheit, Arch. f. Ophth. 95: 81, 1918. 

Vander Veer, E. A., and Dickinson, A. M.: Fragilitas Ossium, Ann. Surg. 74: 629, 1921. 

Vrolik: Tabul. ad illustrandum embryogenesin hominis et mammalium, Tab. 91, Am- 
stelodami, 1845. 

Weber, M.: Osteogenesis Imperfecta Congenito: Study of Its Histopathogenesis, Arch. 
Path. 9: 984-1006, 1930. 

Weinman, J. O., and Sicher, H.: Bone and Bones, St. Louis, 1947, The C. V. Mosby 
Company. 

Wilson, G. W., and Steinbrecker, M.: Hereditary Hypoplasia of the Dentin, J. Am, Dent. 
A. 16: 866-886, 1929. 

Winter, G. R.: Dental Conditions in Cleidocranial Dysostosis, Am. J. Orthodontics and 
Oral Surg. 29: 61, 1943. 

Winter, G. R.: Albers-Schénberg Disease, Am, J. Orthodontics and Oral Surg. (Oral 
Surg. Sect.) 31: 637, 1945. 

Wright, H. P.: Fragilitas Ossium, Canadian M. A. J. 11: 427, 1921. 














Endodontia 


THE EFFICACY OF VARIOUS DRUGS AGAINST MONILIA 
ALBICANS ISOLATED FROM THE ROOT CANAL OF AN 
INFECTED PULPLESS TOOTH 


SAMUEL SELTZER, D.D.S., ANp I. B. BeNpER, D.D.S., PHILADELPHIA, Pa. 


HE treatment of infected pulpless teeth with a suspension of penicillin and 

streptomycin in peanut oil* is not sufficient to destroy every type of or- 
ganism that may be present. Among the resistant organisms which the authors 
frequently found in cultures after the penicillin-streptomycin treatment was 
Candida (Monilia) albicans, a yeastlike organism always found in eases of 
thrush and often present on healthy oral mucosa, This organism has been iso- 
lated in 30 of 158 eases (18.9 per cent), yielding a positive culture from the root 
canal. 

Although Candida albicans is not ordinarily considered to be a pathogen, 
Geiger reported a case of subacute bacterial endocarditis caused by this organ- 
ism. The endocarditis developed several weeks after removal of a patient’s 
teeth under local anesthesia. It is just possible that the fungus may have been 
present on the oral mucosa and forced into the blood stream by the injection. 

Once the infection has obtained a foothold, it is difficult to eradicate it. 
Robinson and Tasker? reported a case of chronic latent oral moniliasis of 12 
years’ duration in which the disease was resistant to all known therapy. Treat- 
ment included the following drugs at various times: gentian violet, Gram’s 
iodine solution, saturated solution of sodium carbonate, borie acid solution, 
10 per cent neoarsphenamine in glycerin, vitamin B complex, nicotinic acid, 
riboflavin, and autogenous vaccines injected subcutaneously three times per 
week for four months. Spalding and Orban® likewise reported a case of unusual 
inflammatory reaction of eight years’ duration in which Monilia albicans was 
found by culture. Cahn‘ reported a case of leucoplakia of the palate for three 
years, which he believed to be caused by a monilia infection. 

Infections with Monilia albicans in the root canal are likewise difficult to 
eliminate. Inasmuch as they are resistant to penicillin and streptomycin, the 
following in’ vitro tests were employed to test the efficacy of various drugs 
against this organism. 

Procedure 

A pure culture of the test organisms was isolated on Sabouraud’s agar 
plate and transferred to Sabouraud’s broth. Transfers were made every forty- 

*K penicillin G, 1,000,000 units. 


Streptomycin (calcium chloride complex), 1.0 Gm. 
Peanut oil, 2 ml. 
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eight hours throughout the duration of the experiment. A suspension of organ- 
isms was prepared by adding 0.5 ml. of the forty-eight hour culture to 4.5 ml. 
of Sabouraud’s broth. Serial dilutions of the suspension of organisms were 
made up to 10°. To each of the seven tubes, a known concentration of the drug 
to be tested was added. The tubes were then allowed to ineubate for forty- 
eight hours. At the end of this time, subcultures of 0.1 ml. of the culture into 
100 ml. of Sabouraud’s broth were made. They were allowed to incubate for 
one week and examined for evidence of bacterial growth before being discarded. 
Only results of the subcultures were recorded. 

The following drugs were tested at various concentrations: formaldehyde, 
iodine, chlorinated soda solution (U. S. P.),* hydrogen peroxide (U. 8. P.), 
sodium propionate, dithane D-14,+ and 2, 4-D.t 

Results.—Table I shows the agents capable of destroying the test organism. 

Formaldehyde was fungicidal at all concentrations ranging from 37 per 
cent to 0.1 per cent. 

Iodine was tested at various concentrations ranging from 0.2 per cent to 
0.0001 per cent. It was found to be fungistatie at 0.01 per cent and fungicidal 
at 0.1 per cent. This is of interest inasmuch as iodine is used in electrolytic 
medication in the root canal, Theoretically, therefore, monilia infections should 
be eradicated by this method. 

Tests were also made with chlorinated soda and hydrogen peroxide. These 
agents are used to irrigate the root canal in an effort to dissolve necrotic pulp 
remnants and cleanse and bleach the walls of the root eanal. 

Hydrogen peroxide (3 per cent) is used following irrigation with chlor- 
inated soda. The resulting effervescence forces necrotic debris out of the root 
‘anal. Under the conditions of this test, it was effective at strengths ranging 
downward from 3.0 per cent to 0.03 per cent. However, the results were suspect, 
because the amber-colored culture medium was decolorized. 

The suspicion that the hydrogen peroxide was destroying the culture 
medium rather than destroying the organism directly was confirmed in the 
following manner. First, 0.5 ml. of hydrogen peroxide was added to 4.5 ml. 
of culture medium and ineubated for twenty-four hours. The medium was 
decolorized at the end of this time, probably through an interaction of the hy- 
drogen peroxide with the medium, in which the hydrogen peroxide would be 
destroyed. Then 0.5 ml. of a twenty-four-hour growth of organisms was added, 
and this was ineubated for forty-eight hours. Subcultures of this incubation 
showed no growth. Apparently the medium itself was no longer capable of 
supporting fungus growth. To make sure that no hydrogen peroxide still re- 
mained to act directly on the organism, the following procedure was carried out: 
0.5 ml. of hydrogen peroxide was added to 4.5 ml. of culture media. The tube 
was then heated to destroy any hydrogen peroxide possibly remaining. Then, 
0.5 ml. of a forty-eight-hour culture of organisms was added to the tube and 


*Monohydrated sodium carbonate, 140 Gm. 
Chlorinated lime, 200 Gm. 
Distilled water, 1,000 Gm. 


+Registered trade name of Rohm and Haas Co., Inc., Philadelphia, Pa. 


£2, 4-dichlorophenoxyacetic acid. 
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ineubated, Subcultures of this ineubation likewise showed no growth. Al- 
though this is not rigorous proof, in all probability the medium had been des- 
troved and the bacteria could not grow because of lack of nourishment, not 
heeause of antibacterial action of the hydrogen peroxide. 


TABLE I, COMPARISONS OF THE EFFECT oF VARIOUS DRUGS AGAINST CANDIDA ALBICANS 
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DRUG* CENT 10) 10 =) 107 | 10 | 10% | 10° | 107 
Formaldehyde — od 1.0 Sere; s 0 0 0 0 
Formaldehyde i 37.0 0 |-0 | @ 0 0 0 0 
lodine 0.001 | } } } + } 
lodine — a 0.01 + + + + - 
Ct O01 | + + : + 0 0 0 
lodine : £0 ms 0 0 0 0 0 0 
Iodine ; as eae 46 0 0 0 0 
; Ra pyro 4 
Hydrogen peroxide (U. 8. P.) 03 | 0 0 0 0 0 0 0 
Hydrogen peroxide (U. 8. P.) 3.0 | 0 0 o |} 0 | 0 0 0 
ell te ; ——_ | ___}| |__| 
Chlorinated soda (U.S. P.) 0.01 | n + + + + + + 
(double strength) - , 
Chiorinated soda (U.S. P.) O.1 | + + 
(double strength) | ae © a, 
Chlorinated soda (U.S. P.) i00.0 0 0 0 u 0 0 a 
(double strength) a. : 
. . 7 | 1 
Sodium propionate 1.0 .. ae oe + + + 
Sodium propionate 3.0 em yaae | + : y | 
Sodium propionate 10.0 + + r +: | + i. 
| teninscoal , ie 2 Re ee ee ee ee, 
| | 
2,4-D 5.0 | ry + | + 
2 4-D ~ 10.0 | 
—_ 
Dithane D-14 0.37 | 0 a 0 0 | 0 
Dithane D-14. es ae ; ; : ; 0 | 0 | Oo 
Dithane D-14 7 ; a 37.0 0 : tots 0 | o | 0 














*All solutions are aqueous. 


Chlorinated soda is ordinarily employed in the root canal at double the 
strength specified in the United States Pharmacopoeia, Under the conditions 
of this test it was apparently effective even at 0.1 per cent of this double 
strength. However, as in the case of the hydrogen peroxide, the authors sus- 
pected that the medium rather than the bacteria was being destroyed, for reasons 
similar to those already discussed. 

Sodium propionate is emploved by many of the large baking companies 
in bread dough and cake batter to inhibit the growth of mold. Commercially 
it is available under the trade name of ‘‘Myeoban.’** Peck and Rosenfeld,’ 
working with Trichophyton gypseum, Epidermophyton inguinale, and Candida 
albicans, demonstrated efficient fungistatie action for sodium propionate at a 
pH of about 5.6. Keeney® found that sodium propionate completely inhibited 
Candida albicans at 1.25 per cent aqueous solution and killed growth at 5.0 per 
cent when allowed to remain in contact with the fungus for twenty-one days. 





*Registered trade name of E. I. Du Pont de Nemours & Co. (Inc.) 
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He pointed out that sodium propionate was fungicidal for short intervals of 
exposure only in solutions of 10.0 per cent and 20.0 per cent. 

When tested under the procedure described here, it was found that sodium 
propionate solution was completely ineffective at concentrations ranging from 
1.0 per cent to 10.0 per cent. This variance may also be attributed to the use 
of different culture media. 

2,4-D (2,4 dichlorophenoxyacetiec acid) was tested on the basis of dis- 
coveries by Stevenson and Mitchell’ that concentrations of 0.02 per cent in 
nutrient media will prevent growth of bacterial contaminants. A considerable 
amount of work has been reported concerning the effect of 2,4-D upon the de- 
velopment of growth of plant tissues.* Studies of the mechanism of its action 
have been made on living yeast cells.° 

The results in this experiment show 2,4-D, at aqueous concentrations rang- 
ing from 1.0 per cent to 10.0 per cent, to be ineffective against Monilia albicans. 

Dithane D-14 (disodium ethylene bisdithiocarbamate) is a synthetic fungi- 
cide. Reports have indicated it to be effective against various plant diseases.'": ™ 
Although effective from 3.7 per cent to 37.0 per cent (the strength supplied 
by the manufacturers), it has such an offensive odor that its clinical use would 
be contraindicated. 

Summary 


Various drugs were tested in an effort to find an agent which would be 
effective against Candida albicans, isolated from an infected root canal. <Al- 
though several agents were found to be effective in vitro only aqueous iodine 
solution, at concentrations above 0.1 per cent, can possibly be employed clinically 
for that purpose. 


The authors are indebted to Dr. Bernard Witlin of the Philadelphia College of Phar- 
macy and Science and the Osteopathic Hospital of Philadelphia for his invaluable advice 


and use of laboratory facilities. 
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Research 


THE HEALING OF PHENOLIZED PULP EXPOSURES 


H. A. ZANpER, D.D.S., M.S., anp R, L. Guass, 8.B., D.M.D., Boston, Mass. 


HE healing process of exposed human dental pulps has been reported 

previously by us.!. In that study the healing process was observed under 
two widely used medicaments, calcium hydroxide and zine oxide-eugenol. It was 
found that the superficial portion of the pulp in contact with the calcium 
hydroxide was rapidly necrotized; within four weeks healing took place 
beneath the necrotic area with the appearance of a new odontoblastie layer 
and a new dentine bridge. Zine oxide-eugenol did not necrotize the pulp 
tissue ; however, it elicited an inflammatory reaction which persisted through- 
out the course of the experiment. Pulp healing did not occur under zine oxide- 
eugenol during the twelve weeks of the study. The question then arose 
whether or not the necrotizing action of ealeium hydroxide was instrumental 
in promoting pulp healing. Since phenol is an escharotie drug, would its 
necrotizing action produce the same type of healing under other capping 
materials as observed under calcium hydroxide? Good clinical results have 
been reported by phenolizing exposed pulp tissue before capping.* * Some 
clinicians use phenol before treating vital pulps with calcium hydroxide; 
however, there is no experimental evidence to substantiate its use. The next 
question was whether the use of phenol would reduce or enhance the beneficial 
action of ealeium hydroxide in the process of pulp healing. In order to answer 
these questions, our original study was repeated, this time phenolizing the 
exposed pulp before capping. 


Experimental Procedure 


Occlusal or gingival third cavities were prepared under a water spray in 
sound teeth to be extracted for prosthetic or orthodontic purposes. The teeth 
were then isolated with cotton rolls, and the pulp exposed with a 331% inverted 
cone bur. Liquefied phenol 90 per cent, U. S. P., was applied to the exposed 
pulp tissue. After two minutes the excess phenol was removed with absorbent 
cotton. The cavity was dried with compressed air, and the exposure capped 
with a paste of caleium hydroxide plus water or zine oxide-eugenol. The 

From Tufts College Dental School. 
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remainder of the cavity in either case was then restored with zine oxide- 
eugenol. Only patients losing a minimum of two teeth were used, so that the 
healing process could be studied under both materials in the same patient. 
An ideal control was thus effected. The results of the first experiment on 
pulp healing with the same capping materials but without phenolization served 
as an additional control. Forty-four sound teeth from patients ranging from 
9 to 46 years of age were used. Various stages in the healing process were 
studied by extracting teeth at the following intervals after exposure and 
treatment: twenty-four hours and one, two, four, ten, and sixteen weeks. The 
extracted teeth were then prepared for histologic examination in the manner 
previously described. 


Histopathologic Findings 


Twenty-four hours after exposure, phenolization, and capping with zine 
oxide-eugenol, an area of necrosis is seen in the pulp tissue opposite the site 
of exposure. This zone of necrotic tissue is demareated from the healthy 
tissue below by a narrow zone of inflammation. (lig. 1.) Twenty-four hours 
after exposure, phenolization, and capping with calcium hydroxide, a similar 
zone of necrosis is seen; however, it contains a precipitate of calcium pro- 
teinate (Fig. 2). A few inflammatory cells are found adjacent to this area; 
the remainder of the pulp is normal. One week after exposure and phenoliza- 
tion, the histologic picture is similar in teeth eapped with zine oxide-eugenol 
and ealeium hydroxide (Figs. 3 and 4). Both show a wide area of chronic 
inflammation separating the necrotic zone from normal tissue. Plasma eells, 
lymphocytes, and leucocytes are the predominant cells. The exposure capped 
with calcium hydroxide again shows a calcium proteinate precipitation in the 
necrotic area (Fig. 3). Two weeks after exposure and phenolization, a marked 
difference appears between exposed pulps capped with calcium hydroxide 
and zine oxide-eugenol (Figs. 5 and 6). The ecaleium hydroxide specimen 
(Fig. 5) shows an increase in the fibrous elements of the pulp tissue adjacent 
to the zone of necrosis and calcium proteinate precipitation. The fibril 
bundles are coarse and irregularly arranged. Most of these bundles run 
nearly parallel to the long axis of the tooth. The coarse fibrils in this area are 
no longer argyrophilic, indicating a change to collagenous matrix from 
precollagenous fibrils deeper in the pulp. There is a condensation of the tissue 
around these fibrils, forming the matrix of what we consider to be a ‘‘primi- 
tive’’ or ‘‘immature’’ type of dentine. The connective tissue cells in this area 
differ from fibroblasts, indicating some type of cellular differentiation. The 
phenolized pulp capped with zine oxide-eugenol (Fig. 6) shows a necroti¢ area 
demareated from the rest of the pulp by a narrow zone of chronie inflamma- 
tion. There is a hyperemia of the pulp. Ten weeks after exposure, phenoliza- 
tion, and capping with calcium hydroxide (Fig. 7) the exposed pulpal horn 
has healed. The continuity of the odontoblastic layer has been restored and 
the exposure has been walled off by a bridge of new dentine. The pulp tissue 
below is normal and free of inflammation. A high magnification of the dentine 
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bridge (Fig. 8) shows the immature or primitive type of dentine which was 
seen in its initial stage two weeks after exposure (Fig. 5). Adjacent to this 
primitive dentine is a tubular form of dentine which contains odontoblastie 
processes. The tubules are less numerous and less regularly spaced than seen 
in primary dentine. Adjacent predentine and odontoblasts complete the struc- 
ture of this dentine bridge. Ten weeks after exposure, phenolization, and 
capping with zine oxide-eugenol (Figs. 9 and 10), there is a mass of granula- 
tion tissue at the site of the exposure. There are many new ¢apillaries and 
an accumulation of lymphocytes and plasma eells (Fig. 10). The pulp has not 
healed. 
Discussion of Findings 


This study shows that phenol due to its caustic action produces a super- 
ficial necrosis of the pulp tissue. However, neither this nor any other action 
of phenol favorably influences pulp healing. This is evidenced by the appear- 
ance and persistence of chronic granulation tissue in those exposed pulps that 
were capped with zine oxide-eugenol. The same type of reaction is observed 
in those teeth in which exposures were capped with zine oxide-eugenol with- 
out phenolization. Apparently the necrotizing action of phenol does not pro- 
duce the same chain of events in the healing process as does the necrotizing 
action of caleium hydroxide. Phenol did not interfere with nor did it en- 
hance the healing process of exposed pulps capped with the calcium hydroxide. 
These pulps heal in essentially the same manner with or without prior phenol- 
ization. These data shed more light on the mechanism of pulp healing. The 
favorable reaction observed under caleium hydroxide is probably due to the 
alkaline pH and the availability of calcium ions. Bone calcification does not 
oceur in an acid environment but is dependent upon a localized increase in 
alkalinity. This fact seems to strengthen further our contention that the rise in 
pH is the most important factor conducive to pulp healing. Preliminary 
results show that exposed pulps capped with magnesium hydroxide undergo 
a healing process similar to that observed under calcium hydroxide. 


Summary and Conclusions 


Pulp healing under calcium hydroxide and zine oxide-eugenol has been 
studied with and without phenolization prior to capping. Healing was ob- 
served in exposed pulps treated with Ca(OH)., but not in those treated with 
zine oxide-eugenol. The use of phenol prior to the capping of exposed dental 
pulps does not interfere with nor does it enhance the healing process. 
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THE ROLE OF OXALATES IN RAT DENTAL CARIES 


CarRL A. SCHLACK, D.D.S.,* Beruespa, Mp. 


|‘ 1943, MeClure' first experimentally demonstrated an in vivo destructive 
action of rat molar enamel by acid beverages and certain dilute acids. In- 
vestigations conducted by Gortner et al.? supported McClure’s observations in 
the rat and hamster. Such enamel etching also occurred to some extent in the 
teeth of monkeys and dogs.* 

While testing oxalic acid beverages of pH 2.6 in vivo, Gortner et al. ob- 
served no effect upon the enamel of rat molar teeth. Instead of enamel etching, 
a thin film of some substance was deposited upon the crowns of the molars. 
Further investigations by these same workers revealed that when oxalie acid 
was added to other acid beverages known to cause dissolution of rats’ enamel 
in vivo, no etching of enamel occurred. Similar results were obtained with 
dehydrated rhubarb and spinach which are known to contain oxalates in com- 
bined and uncombined form. Oxalie acid seemed to protect the teeth against 
such destructive effeet by virtue of the amount of deposit upon the teeth. When 
the deposit was scraped off, the underlying enamel appeared normal on gross 
examination. Moreover, in vitro studies conducted by Buonocore and Bibby 
in 1945,° on the effeet of various ions on enamel solubility, demonstrated little 
if any enamel dissolution by oxalic acid, 

It has been a general clinical observation of naval dental officers. attached 
to various stations in the South Pacifie that little amounts of dental caries but 
large amounts of dental caleulus are characteristic in natives subsisting on 
native foods. This is particularly true of natives in American Samoa and the 
Territory of Hawaii. Among the basie native foods of these people is poi (a 
native preparation of taro root). Jones, Larsen, and Pritchard® have shown 
that in the older natives who eat foods containing a substantial amount of poi, 
little if any dental caries occurred, It is interesting to note that taro flour 
(known to contain oxalates) produces characteristic deposits on the molars of 
white rats.’ 

Since several investigators have observed that dental @aries is seldom found 
under ealeulus in human teeth*® and since oxalates seem to play a role in ealeulus 
deposition, an investigation was undertaken to determine the effect of these 
substanees on the carious process. 


Read before the Fifth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 18, i948 


Note: The opinions or assertions contained in this article are the private opinions of 
the authors and are not to be construed as official or reflecting the views of the Navy De- 
partment or the Naval Service at large.—Article 133 U. 8S. Navy Regulations. 


*Commander, D.C., United States Navy, Naval Medical Research Institute, National 
Naval Medical Center. 
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Procedure’: '° 


One hundred sixty-five weanling white rat litter mates were divided into 
five major groups, designated in this account as groups 1 to 5, inclusive. Each 
of these groups was further divided into three subgroups, A, B, and C, re- 
spectively. Litter mates of random parents were used for groups 1, 2, and 3. 
Groups 4 and 5 were litter mate offspring from four pairs of brother and sister 
matings from the same litter. 

Subgroup A in each of the major groups acted as controls and received the 
coarse corn caries-producing diet recommended by McClure.'! Subgroup B in 
the major groups received the caries diet containing a small quantity of added 
oxalates in different forms. Subgroup C in the major groups received the same 
earies diet but with the quantity of added oxalate five to ten times that of sub- 
group B. Since the oxalic acid equivalent necessary to produce protection 
against acid beverage has been shown to be 0.11 per cent or more,‘ this quantity 
was accepted as a reference value from which the effect of increases or decreases 
in the dietary oxalates could be determined. 

Fifty-one weanling litter mate cotton rats (group 1) were placed on a sugar 
caries-producing diet with the addition of 4 per cent liver extract employed 
by Shaw et al.??, They were divided into three equal subgroups (A, B, and C) 
in such a manner that a rat in subgroup A had a litter mate in subgroups B 
and C. Subgroup A (control) drank only distilled water, and subgroups B 
and C received 0.02 per cent and 0.22 per cent potassium oxalate in distilled 
water, respectively, to drink ad libitum. This dietary was maintained for a 
period of fourteen weeks, which is the time required to produce the desired 
degree of dental caries. 

During the course of this experiment, 21 of the 51 rats died. Post-mortem 
examination revealed hair balls in the stomach (trichobezoar) as the probable 
cause of death. Following a suggestion by McCay,'* 10 per cent by weight of 
cellulose was then added to the ecaries-producing diet, and this prevented the 
formation of hair balls and eliminated the mortality. 

Group 2, consisting of 15 rats, received the same basie caries-producing 
diet but with the 10 per cent by weight of cellulose added. These rats were 
similarly divided into three equal subgroups (A, B, and ©) of 5 rats each. 
Subgroup A (control) drank only distilled water, subgroup B drank distilled 
water with the addition of 0.0002 per cent potassium oxalate, and subgroup C 
drank distilled water with the addition of 0.002 per cent potassium oxalate. 
These animals likewise were kept on this diet for a period of fourteen weeks. 

All 66 rats were kept under identical environmental conditions, the tempera- 
ture and humidity of the animal laboratory being constant throughout the ex- 
perimental period. 

The teeth of each half jaw were ground in an occlusocervical direction. 
A procedure of alternate grinding and inspection (recording pertinent data) 
was followed'* until approximately 15 to 20 planes had been examined. In this 
way the caries incidence and extent could be determined through the various 
planes. The scoring system used to record extent of the carious lesion is a 
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modification’ of that adopted by Cox et al.*® for occlusal caries in the white 
rats. For recording caries in the cotton rat, a modification’ of that suggested 
by Shaw et al.?° was used. 

The results of the caries examination were tabulated but only those litter 
mates of group 1 of the cotton rats that survived the entire fourteen weeks were 
used for evaluation. Using these data, an analysis of varianece’” ** was made 
within groups 1 and 2 to show the effect of oxalates on caries incidence and ex- 
tent, and weight gains. Similarly, an analysis'® was made to assess any effect of 
the cellulose on dental caries incidence and extent. The same analyses were 
used for evaluating dental caries in the white rats. 


Results 

Added dietary oxalates were found to produce no significant effect on caries 
incidence or extent. Although considerable calceulus-like deposits occurred 
within the grooves of the experimental rats’ molars, often immediately under 
the deposit, the occurrence of caries was not affected in these susceptible areas. 

No significant difference could be found in the dental caries incidence or 
extent in the five control groups of rodents receiving the same caries-producing 
dietary. 

Discussion 

In this study it is evident that the oxalates in the dietary are not protective 
against the dental caries process as induced by a caries diet in white rats. A 
comparable situation with respect to oxalates in the cotton rat was found. It 
is difficult, however, to assess the significance of these findings for human caries. 

The clinical differences between acid etching or erosion and caries have 
been generally observed by practicing dentists and investigators working with 
experimental animals. These are: (a) the loss of tooth substance, leaving a 
hard, polished, exposed surface discolored to varying degrees and depth in 
erosion or acid etching, as compared to (b) the chalky appearance and hardness 
of initial carious lesions progressing to the leathery, discolored, extensive des- 
truction of tooth substance in advanced dental caries. Since oxalates have been 
shown to be protective against etching of rat molars by acid beverages,‘ it ap- 
pears that this study is supportive evidence in the differentiation of acid erosion 
and dental caries, as the latter process was not affected by oxalates. 

The fact that the ‘‘oxalate’’ deposits in the coronal grooves of the experi- 
mental rats did not influence the carious process and that caries is seldom found 
under human dental ecaleulus® raises a question of chemical composition of both 
types of deposits. Such comparisons have as yet not been made. It is possible 
that the chemical composition of the ‘‘oxalate’’ deposits may not be the same 
as other dental caleuli; henee some factor or factors inhibiting caries under 
human calculus may be absent in the ‘‘oxalate’’ deposits. It is conceivable, how- 
ever, that a physiochemical mechanism peculiar to rat molars and associated 
with their external configuration is operative. 

Concerning the mechanism involved in the process of initial dental caries, 
there appear to be two schools of thought. The one headed by Miller®® maintains 
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that decalcification of enamel caused by products of oral acidogenic organisms 
occurs first, and is followed by proteolysis of the inorganic content of enamel 
or dentine by proteolytic bacteria. The other school headed by Hopewell-Smith! 
considers the sequence of events to be proteolysis of the enamel cuticle (Na- 
smyth’s membrane) by oral proteolytic organisms followed by secondary de- 
calcification of the enamel by acidogenie bacteria. The results of our study 
tend to minimize the acidogenie factor as most important in the initial stages 
of the carious process. Were the acid dissolution of enamel of primary im- 
portance in the initial stages of caries, the protective action of the oxalates 
should have reduced caries occurrence and extent in a manner similar to the 
protection afforded against the solvent effect of acid beverages shown in other 
studies.* 
Summary and Conclusions 


1. The oxalates administered in the diet and drinking water in this study 
produced no significant effect on the dental caries incidence and extent in white 
and cotton rat litter mates fed a coarse corn and sugar caries-producing diet. 

2. Although considerable dental caleulus-like deposits occurred within the 
grooves of the experimental rats’ teeth, they did not appear to influence dental 
caries occurrence in these susceptible areas. 

3. This work tends to reopen the consideration of factors other than acido- 
genic in the initial stages of the dental caries process. 

4. Further in vivo studies in this problem seem indicated to determine if 
any variations exist in other species and different time intervals of application 
of oxalates prior to placing animals on a earies-producing diet. 


The author is indebted to Dr. Ross A. Gortner, Jr., who suggested the method of pro- 
cedure in the original experimental animals; to Dr. John P. Flynn and R. J. Gerende, C.P.H.M., 
United States Navy, who suggested the statistical analysis applied in this study; to Com- 
mander 8S, R. Howell, D.C., United States Navy; to B. L. Taylor, C.P.M., United States Navy; 
to V. J. Berzinskas, P.M.I., United States Navy; and to M. H. Aborn for their aid in feed- 
ing, caring for, and grinding the teeth of the rodents. 
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Professional News Items 


Graduate and Postgraduate Courses in Periodontology and Oral Pathology 


The following graduate and postgraduate courses in periodontology and oral pathology 


are being offered by Tufts College Dental School beginning the fall of 1949. 


Periodontology 
Refresher Courses 
PR1 October 31 to November 1, inclusive—5-day full-time course. 
PR2 October 10 to January 16—12-day course; each Monday for 12 weeks. 
PR3 February 20 to May 15—12-day course; each Monday for 12 weeks. 


PR4 May 22 to May 26, inclusive—5-day full-time course. ‘‘The Kirkland Technique’’ 


by Dr. Olin Kirkland. 


PRS June 5 to June 9 


9, inclusive—d-day full-time course. 


Graduate Courses 


PI 2-year specialist training program. For individuals interested in qualifying for 
2 s 8 1 ying 


certification. 
PII 1-year specialist program. For individuals interested in qualifying for certifica- 
tion who have had one year graduate training. 
PIII 18-month course leading to M.S. degree. 


Oral Pathology 


OPI 18-month course leading to M.S. degree. : 

OPII 1-year course for individuals interested in obtaining specialized training in oral 
pathology. 

Address inquiries to: 


Director, Graduate and Postgraduate Division, 
Tufts College Dental School, 

416 Huntington Avenue, 

Boston, Massachusetts. 
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Editorial 


Southeastern Society of Oral Surgeons 


RAL SURGERY in the South took a big step forward with the organiza- 

tion in Mareh of the Southeastern Society of Oral Surgeons. The or- 
ganization meeting was held at the Biltmore Hotel in Atlanta and attended by 
some fifty oral surgeons from the states of Virginia, Tennessee, Kentucky, 
North Carolina, South Carolina, Florida, Georgia, Alabama, Mississippi, and 
Louisiana east of the Mississippi River. 

This organization practicing in the Southeastern states was created with 
the aim and purpose of developing professional advancement, of fostering a 
sentiment of mutual and friendly cooperation, and of protecting the interests 
of fellow members and the public at large. A good part of the meeting was 
devoted to organization and adoption of a constitution and bylaws. The 
entire afternoon session was devoted to a scientific program which was put 
on by the Emory University School of Medicine and consisted of the following: 


Local and General Anesthetic. W. H. Calvin, M.D. 

Cineradiography in Man and in Experimental Animals (movie). 

Applications of Cardiae Catheterization in Man. Robert L. MeWhorter, 
Jr., M.D. 

Anatomy of Fascial Planes of Interest to Oral Surgeons. James A. Miller, 
Ph.D. 

Studies on the Cerebral Blood Flow in Man in Neurosyphilis and Anoxia. 
John L. Patterson, Jr., M.D. 


Officers elected are: 


Dr. Thomas Conner, Atlanta, Ga., President. 

Dr. George C. Albright, Greenville, S. C., President-Elect. 

Dr. Hunter Harang, New Orleans, La., Vice-President. 

Dr. Thomas Blair, Winston-Salem, N. C., Exeeutive Board. 

Dr. Irwin Hyatt, Atlanta, Ga., Executive Board. 

Dr. George W. Matthews, Birmingham, Ala., Editor. 

Dr. Charles F. Landis, Chattanooga, Tenn., Seecretary-Treasurer. 

ORAL SuRGERY, ORAL MEDICINE, AND ORAL PATHOLOGY was made the of- 
ficial publication of the Society for the first year. 

The next meeting will be Friday and Saturday, March 17 and 18, 1950, 
at the Biltmore Hotel, Atlanta. 

George W. Matthews, Editor. 








Operative Oral Surgery 
PRINCIPLES AND TECHNIQUE OF EXODONTIA 
FRANK W. Rounps, A.B., D.D.S., Boston, Mass. 


Armamentarium (Cont’d) 
(Continued from the June issue, page 718.) 

Levers.— 

Fundamental Factors—Harking back to the physics of our school days, we 
will recall that there are six elementary machines which enable a person to 
exert power or perform work which cannot be accomplished with the direct use 
of the hands alone. These are the lever, the wheel and axle, the pulley, the 
inelined plane, the wedge, and the screw. Each of them in different ways in- 
creases the initially applied force in varying degrees. Of these mechanical 
aids, the lever embodies the principle which is chiefly utilizable in detaching 
teeth from their osseous supports. To a lesser extent the principles of the 
wedge and inclined plane are incorporated in its use. Whatever the design 
of an extraction instrument may be, its main function is to demonstrate lever 
action. A lever is a bar of rigid material moving on a fixed joint or fulerum. 
The parts on either side are the arms, the longer transmitting the power by 
which the weight is moved. The weight is the object to be raised and furnishes 
the resistance against which the machine acts. There are three classes of levers 
(Fig. 55), and they are named according to the relative position of the power, 
the weight, and the fulerum. The first and second classes only are employed in 
exodontia, the third being shown merely for comparison. In the first class the 
fulerum is between the power and the weight. In the second the weight is be- 
tween the power and the fulerum. In terms of extraction instruments, the 
power is furnished through the handle by the operator, the fulerum is the 
ossistructure, and the weight is the tooth or root to be dislodged. Applying 
our instrument as a lever of the first class, the power is applied by pressing 
on the handle; the tooth is released from its bony bed as this force is exerted 
through the short arm which is in apposition to the tooth with the fulerum in 
close proximity. Applying it as a lever of the second class, the fulerum is at 
the short end, the tooth is between the power and the fulerum, and the power 
is applied against the tooth, thereby raising it. 

The term ‘‘elevator’’ is in common usage to describe a lever designed for 
our work. Since this word is widely used in other fields, ‘‘exolever,’’ as sug- 
gested by the late George B. Winter, is perhaps more appropriate. The lever 
principle of the second class is also to some degree utilized in the foreeps, for 
in a forceps extraction the power is expressed through the handle or long arm, 
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the beaks, representing the short arm and conforming to the principles of the 
wedge, are adjusted to the tooth, and the ossistructure is the fulerum. It will 
be observed that the closer any fulerum is to the weight, the greater will be 
the power of the lever. This means that a small amount of foree performs a 
great amount of work. It becomes evident that if the proximal bone is un- 
necessarily dissected we are destroying our fulerum which it is essential to 






































Fig. 55.—The three classes of levers represented by illustrations 7, 2, and 3. 4 and 4 
show the action of levers of the first and second class. The letters P, F, and W _ indicate 
power, fulcrum, and weight. (After George B. Winter.) 


preserve. On the other hand, there are instances where excision of ossistrue- 
ture is necessary to obtain a fulerum. Often there is a pathologie involvement 
of the ossistructure that is to serve as the fulerum. This may allow free in- 
troduction of the lever, but such a condition does not make as secure a base 
as that which is not so involved. Too extensive excision or extreme patho- 
logic destruction places the working point tco far away from the surface to be 
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engaged by the instrument, thus causing power to be lost. Physicists have 
demonstrated that given an exolever four and one-half inches in length with 
the fulerum one-half inch from the weight, power up to one pound executed 
through the handle of the long arm is theoretically sufficient to create a 
pressure of eight pounds to the tooth. 

In the execution of lever technique for the removal or loosening of a tooth 
or root, it is of practical importance to note that unless an approximal tooth 
is also to be extracted it should never be used as the fulerum. Such a pro- 
cedure may dislodge it or at least injure it and impair its future usefulness. 
Ossistructure only should constitute the fulerum. 

Many types of elevators and exolevers have been designed to serve 
different purposes. Those particularly indicated for impacted third molars 
will not be discussed at this point. A useful assortment which satisfactorily 
fulfills the requirements of routine exodontia is shown in the illustrations. 
Under ‘‘Operative Technique’’ the various ways in which they are employed 
will be described. 

Fig. 56 illustrates a pair of extremely useful instruments which were de- 
signed many years ago by the late Matthew Cryer and which are known as 
Cryer levers. Applied for right and left purposes, the ends are pointed to 
eut through intervening cancellous bone; the inner surfaces are concave, the 
outer convex, and the edges are sharp. They are indicated where excessive 
force is not required and where delicacy rather than power should be em- 
ployed. Their construction is too light for work in areas where dense resistance 
is encountered. 

Fig. 57 illustrates instruments of the same general form, known as Winter 
levers. Recognizing the value of the Cryer design, the late George B. Winter, 
adopting the same principle, constructed similar but heavier instruments for 
application in the molar region where greater power is essential because of 
the denser ossistructure and where greater resistance is encountered. Winter 
added the crossbar handle both to his molar levers and the Cryer model, the 
handle of which originally was bulbous. He demonstrated that the crossbar 
furnishes better control and a firmer grip. The Winter set has three sizes, all 
larger and heavier than Cryer’s design. The middle size is the one illustrated 
and fulfills most needs where an instrument of this type is desired. It is in- 
teresting to note that the crossbar is a modern adaptation of the handle of the 
Turnkey and that the principle involved was recognized centuries ago. 

Fig. 58 shows the Winter socket levers. The indication for their use is for 
the dislodging of tooth roots lying deep in the alveolus and generally inaccessible 
to instruments with shorter shanks. 

Fig. 59 shows a straight shank elevator. Instruments of this type have 
been in use many years. They are useful in dislodging roots of superior 
anterior teeth which are broken down by caries or fractures below the alveolar 
edges and to which forceps cannot be adjusted without traumatizing soft tissues. 
A wedge rather than a lever action is employed in their use. The bulbous end 
seats itself into the palm of the operator’s hand, furnishes good control, and is 
preferable to the crossbar handle for operating in this area, 
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Fig. 56. 
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Fig. 56.—The Cryer levers with crossbar handles. 
Fig. 57.—Winter levers designed for operating in the molar area. 
Fig. 58.—Winter socket levers designed to dislodge deep-seated molar roots. 
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Fig. 60 shows Winter exolevers No. 1 Right and No. 1 Left. Primarily 
designed for inferior third molars, they are equally useful in dislodging in- 
ferior second and sometimes first molars when they are the most posterior teeth 
in the arch. The working point is spear-shaped, slightly angulated downward 
from the shaft, with one surface flat and the other convex. The flat surface is 
wedged against the mesial aspect of the tooth below the alveolar border and the 
convex surface rests against the buceal ossistructure which is the fulcrum. 




















ig. 60. 


Fig. 59.—A straight shank elevator. 
Fig. 60.—Winter exolevers No. 1 Right and No. 1 Left. 


Figs. 61 and 62 present levers and picks of various shapes and sizes. The 
purpose of these delicate points is for the dislodging of small and minute root 
ends from areas inaccessible to instruments of heavier design and where light- 
ness of touch and delicacy of approach rather than forceful methods are pref- 
erable. They have generally superseded the screw porte, an earlier instrument 
designed for the same purposes. 

This list of levers does not in any way preclude the value of many others 
illustrated in manufacturers’ catalogues or of special designs advocated for 
special purposes. It is intended only as a practical guide for the student in the 
selection of standard equipment. Each of them has proved its worth. 
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Fig. 61.—Various types of levers useful in cases in which little force is indicated. 
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Fig. 62,—An assortment of picks designed for dislodging minute root tips. 
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Accessory Instruments.—In addition to forceps and exolevers, a complete 
armamentarium for exodontia must include many additional instruments to 
fulfill various needs. A fairly comprehensive assortment which will satisfy 
most of the dentists’ requirements is shown. 

Fig. 63 is a Brown gouge. This instrument serves only one purpose, and 
that is to separate the roots of inferior double-rooted molars in cases where 
the crown is missing as a result of caries or fracture, where the roots are 
still firmly united, where forceps are contraindicated, and where a lever 
technique is impossible to execute without access to the bifurcation. The 
function of the gouge is to provide that access. The instrument itself is 
simple in design but conforms to established mechanical principles. The 
handle and long arm are identical with Winter lever construction. The work- 
ing end angulates downward and has three concave facets with three knife 
edges tapering to a sharp point. In its application the point, directed 
obliquely downward, is wedged into the bifurcation below the root union 
through the space between the alveolar border and the buceal aspect of the 
tooth roots. When firmly seated, power is applied through the handle by a 
rotary motion. The sharp edges engage the approximal root surfaces and 
by this combined wedge and lever action the union breaks and space is created. 





Fig. 63.—A Brown gouge. 


Oftimes the united roots are dislodged by these movements and raised com- 
pletely from their sockets or one or the other root loosens. If this does not 
eventuate, ample access for a Winter or Cryer exolever is established. Cus- 
tomarily either chisels or surgical burrs are used for this purpose, and while 
this is the only instance where the use of this instrument is indicated, it 
presents a quick, simple, positive method of root separation. 

Chisels and Mallets—Ior dissection and trimming of ossistructure a 
suitable selection of chisels should be made. They must be well tempered to 
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retain sharp cutting bevels and to withstand frequent resharpening and should 
be so angulated as to furnish correct approach and application. Narrow 
eutting edges are far more efficient than wide ones. All metal or combined 
metal and composition mallets are available. Either type is satisfactory, 
although the latter presumably minimizes the jar of the blow and is better 
tolerated by a conscious patient. An automatic mallet is a favored instrument 
by some operators for certain types of cases, but, regardless of its value and 
widespread employment, a hand mallet and hand-operated chisels are indis- 
pensable in routine exodontia. Fig. 64 illustrates a small but suitable selec- 
tion. 





Fig. 64.—An assortment of chisels and mallet. 


Rongeurs.—A rongeur is designed to cut bone and in exodontia is used 
to section alveolar process and to trim and smooth rough bone points and 
edges of tooth sockets. Figs. 65 and 66 illustrate different designs. The 
blades are varied in construction to conform to their diverse uses, and the 
joints are beveled to prevent engaging soft tissues. Like other forceps, free 
play of the joint and sharp cutting edges are essential. 

Curets.—Curets are spoon-shaped instruments for removing growths or 
foreign materials from eavities. They are indispensable in exodontie prac- 
tice. A useful assortment is shown in Fig. 67. 

Retractors.—Visibility and access to the operative field are at times aided 
by utilizing a cheek retractor or a tongue depressor, and many operations 
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necessitate the use of a tissue retractor. Properly adjusted and held by an 
assistant, the latter instrument can minimize trauma of the adjacent soft 
tissues. Carelessly used, it can contribute to tears and injury to the surround- 
ing parts. An excellent selection is illustrated in Fig. 68. 


Fig. 65. 











Fig. 66. 


Fig. 65.—Three types of rongeurs designed for smoothing alveolar margins. 
Fig. 66.—Four types of rongeurs. Those on the extreme left and right are designed to 
section bone segments. 
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Fig. 69 shows an assortment of hemostats suitable for oral work, an 
Allis and mouse tooth tissue forceps, and cotton pliers and mirror. In addi- 
tion to its funetion in controlling hemorrhage by clamping bleeding vessels, a 
hemostat can replace a needle holder. It is of lighter construction and when 
firmly locked serves the purpose equally as well. The tissue forceps pick up 
flaps without injuring them. 

A periosteotome is indispensable. Its functions are to release soft tissue 
flaps and free the periosteum from bone. There is hardly any exodontia 
that does not require its use. Usually this instrument is double-ended, the 
smaller, pointed one suitablé to introduce into interdental spaces and to free 
the periosteum over the teeth and the larger to reflect the flap when released. 





Fig. 67.—Curets of various designs. 


This instrument should not be of bulky construction as it must be handled 
delicately without bruising tissue. The working surfaces should not be 
sharp enough to cut but should be beveled sufficiently to create an edge and 
not a ledge. The broader end held by the assistant often may serve as a tissue 
retractor. Detachable knife and sealpel blades have generally replaced the 
old-time cutting implements which necessitated frequent sharpening. The 
Bard-Parker and the Beaver blades are standard makes. There are many 
types of scissors suitable in shape and size for oral work. A recommended 
periosteal lever, two excellent examples of knives, and four acceptable designs 
of scissors are shown in Fig. 70. 
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Fig. 68. 

















Fig. 69. 


: Fig. 68.—Left to right, a metal cheek retractor, a tongue depressor, and various soft 
tissue retractors and plastic cheek retractors employed in electrosurgery. 


Fig. 69.—Hemostat, Allis tissue and mouse tooth forceps, cotton pliers, and mouth mirror. ' 
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Mouth Props.—No exodontia should be performed under general anesthesia 
without first adjusting a properly selected mouth prop. Its function is to keep 
the patient’s mouth open while he is unconscious. Complete muscular 
relaxation is not always attained, nor is it necessary in many instances; there- 
fore, to avoid forceful opening of the jaws, a prop should be inserted prior 
to induction or during the beginning of the analgesic period. Examination 
of the oral cavity and the requirements of the case indicate the choice as to 
type and size. If too bulky it unnecessarily obscures the field, and if too small 
it fails to provide access. The presence or absence of teeth to support it, the 
size of the mouth, and the area to be operated upon are determining factors. 





Fig. 70.—Scissors, knives, and a periosteotome. 


A prop may be dislodged during manipulations in the mouth. If so, the 
jaws tend to close, sometimes requiring foreeful opening to retrieve it. To 
forestall its inadvertently slipping into the throat, it should be attached to 
another prop by a strong piece of string eight or ten inches long. This second 
prop hangs from the mouth and serves as an anchor. Another advantage in 
using props in pairs is that if both sides of the mouth are to be operated upon, 
the second is adjusted on the opposite side before the first is released. All 
props are rubberized to prevent injuring the teeth. A wooden wedge is an 
important adjunct in instances where slight pressure is necessary to separate 
the jaws prior to placing a prop. Its thin blade is introduced between the 
teeth, and by rotating the wedge space is created. Fig. 71 illustrates a wedge 
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Fig. 71.—i, A boxwood wedge; 2, Davis prop; 3, Deford prop for edentulous cases; 4 and 5, 


McKesson props in two sizes; 6, 7, and 8, HukFriedy props; 9, 10, and 11, DePass props. 
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Fig. 72.—1, Allen gag; 2, Ferguson gag; 3, Lane gag; 4, Whitehead gag; 5, Denhart gag. 
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and several types of mouth props. Of these, the DePass and McKesson are 
especially recommended. 

The DePass is known as an automatic jaw brace. It provides excellent 
support in edentulous cases as well as those with teeth present. It resists 
dislodgment by compensating for muscular relaxation because of its elasticity. 
It is introduced by folding it into a ‘‘U’’ shape, with the end of the ‘‘U”’ 
directed posteriorly. The serrations and flanges engage the crowns of the 
teeth or the ridge. It is manufactured in three sizes. 

The McKesson prop is a solid block, easily inserted and adapted between 
the posterior teeth. Also serrated, it has a flange on one side. 

The Heidbrink props (not illustrated) are not indicated for edentulous 
areas but otherwise are very useful. There are several sizes, none of which 
occupies much space. The construction consists of a metal body capped at 
either end by a coneave rubber bite block. 

A mouth gag is an instrument used to pry the jaws apart when under 
anesthesia it is impossible to insert a prop. The metal ends are covered with 
segments of rubber tubing to protect the teeth. If space is insufficient, its 
application is preceded by using the wooden wedge. Excessive care must 
be exercised in adjusting the wedge, the gag and props. Indiscreet or care- 
less adaptation may cause injury to both teeth and soft tissues. Particular 
caution is necessary in the presence of loose teeth, artificial crowns, or 
poreelain and synthetic restorations. Ratchet gags of one type or another 
are at times valuable in emergencies, particularly if the mouth prop becomes 
dislodged. These appliances may be used in place of props, but since their 
arms extend outside the mouth they are more cumbersome. If a face mask 
is employed during the anesthesia, they prevent its accurate adaptation. Fig. 
72 shows various mouth gags. 

Suitable assorted sizes and shapes of cutting needles, gut and silk suture 
materials, and other items round out equipment for exodontia. These will be 
mentioned as occasion arises. 

Having briefly described the field of our operations and a practical selee. 
tion of appliances to enable us to perform them, we will next consider opera- 
tive techniques. 

(To be continued in the August issue.) 


403 COMMONWEALTH AVENUE, 














—_~ 


BILATERAL OSTEOTOMY OF THE MANDIBLE FOR THE 
CORRECTION OF MACROGNATHIA 


SAMUEL A. BRANDON, D.D.S.,* PortLAND, ORE. 


N CORRECTION of gross facial deformities and abnormalities in the rela- 

tionship of the upper to the lower jaw, osteotomy may be performed by 
the ascending ramus or the body of the mandible. A case which was treated 
by bilateral osteotomy in the horizontal ramus is herewith reported. 


Case Report 

Mr. Y. a white carpenter, married, aged 21 years, was referred to our of- 
fice in September, 1946, by an orthodontist. He had a severe case of Class IIT 
malocclusion beyond the possibilities of orthodontic treatment. 

A brief history of the case revealed that his mandible had progressively 
protruded since birth, and he could not remember anyone in his family having 
this condition. He had an inferiority complex since childhood beeause of his 
prognathism ; he had difficulty in chewing his food. Call it vanity if you will, 
but this young man did not want his growing child to remember him in this 
condition. 

On being told that nothing could be done for him when he was growing 
up, he took up boxing and wrestling to try to overcome his inferiority com- 
plex. He had a feeling that everyone was looking at him. He would get be- 
fore a mirror night after night and try to push his mandible backward into 
normal position, but to no avail. 


Examination.—After having radiographs, study models, complete physical, 
blood, and urine examinations, a plan of procedure was adopted for this par- 
ticular case whereby a section of bone would be removed on the right and 
left sides of the mandible where the first molar teeth had been removed pre- 
viously (Figs. 1, 2, 3, 4, 5, and 6). This plan would allow his right and left 
second molars to function. 

Physical examination on Sept. 23 was essentially negative. 

On Oct. 17, 1946, fourteen-gauge half-round stainless steel areh wires 
were closely fitted to the maxillary and mandibular teeth excluding the lower 
right and left second molars. The areh wires were firmly fastened to each 
maxillary and mandibular tooth with a twenty-six-gauge stainless steel wire. 

On Oct. 18, 1946, the patient was hospitalized, another complete blood 
and urine examination was done, and the findings were: bleeding time, 2 min- 
utes, 15 seconds; coagulation time, 5 minutes; hemoglobin, 112, grams, 15.46; 
R.B.C. 5,060,000; W.B.C., 11,150; polys, 84; serology: Kahn, negative; urine: 
spec. gr. 1.015; reaction, acid; color, clear. 

*Associate Professor of Oral Surgery, University of Oregon Dental School; Clinical In- 


structor in Dental Medicine, University of Oregon Medical School; Diplomate, American Board 
of Ora] Surgery. 
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On the afternoon of October 18, the following preoperative orders were 
given: Penicillin, 20,000 units every three hours; sulfadiazine et soda gr. vii ss. 
every four hours; Nembutal, 144 gr. night before surgery; face shaved thor- 
oughly; presurgery: Nembutal, 144 gr., 8:30 a.m.; atropine sulfate 459 gr., 
8:45 a.m.; no breakfast; to surgery at 9:30 A.M. 

At 9:30 a.m. on October 19, the patient’s mouth was thoroughly irrigated 
with saline solution, followed by vigorous rinsing with tincture of Merthiolate. 
The face was washed with tincture of green soap followed by aleohol and 
ether and painted with tincture of Merthiolate. The patient was properly 
draped with sterile sheets. 





Fig. 1.—Radiograph taken in September, 1946, showing the patient's profile before surgery. 


Anesthesia.—After the patient was anesthetized with 2.5 per cent Pento- 
thal Sodium intravenously, 2 per cent Novoeaine with 1 to 50,000 Adrenalin 
was infiltrated extraorally just below the inferior border of the mandible 


on the right and left sides. About 25 ¢.c. were given. This was done to pro- 
mote hemostasis, thus aiding in the operation. 


Operation.—An incision about one and one-half inches long was made 
about 2 em. below the inferior border of the right side of the mandible; the 
periosteum was stripped from the bone about one inch in length in the first 
molar area. Next an incision was made over the crest of the alveolar ridge 
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Fig. 3. 
Fig. 2.—Radiograph of the left side of the mandible showing arch wires placed on Oct. 
17, 1946, two days prior to operation. 
Fig. 3.—Radiograph of the right side of the mandible 
Oct. 17, 1946, two days prior to operation. 


showing arch wires placed on 
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in the right first molar area, carried downward about 5 mm. distal to the see- 
ond premolar, and curved forward on the buceal surface for about one-half 
inch. The incision on the crest was continued downward about 5 mm., then 





Fig. 4. Fig. 5. 


Fig. 4.—Photograph of the patient taken on Oct. 15, 1946. 
Fig. 5.—Side view of the patient taken on Oct. 15, 1946. 





Fig. 6.—Models of the case before operation, also showing actual bone removed taped to model 
after osteotomy. 

eurved distally on the buceal surface for another half inch. <A similar pro- 

cedure was carried out on the lingual surface. The periosteum was stripped 

on bueeal and lingual surfaces and carried to the external incision (Fig. 7). 
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A Gigli saw about fourteen inches long was next placed on the lingual 
surface of the mandible about 1 mm. anterior to the second molar intraorally 
and coming out through the extraoral incision. While the assistant held back 
the tissue with suitable retractors, the bone was cut with short strokes and 
with sterile saline solution on the saw at all times. The same procedure was 
followed about 2 mm. distal to the lower right second premolar. These cuts 
were predetermined on models, and about one-half inch of bone was removed 
in the first molar region. Next a hole 1.5 mm. in diameter and just below the 
inferior dental canal was drilled on each fragment of the mandible, and the 
bone was wired securely together with 26-gauge stainless steel wire. The 
wound was sprinkled with sulfanilamide crystals; two layers of No. 00 eat- 
gut continuous sutures were used for the deep tissues and silk sutures were 
used for the skin. The intraoral incision was sutured with silk. This same 
procedure was carried out on the left side. 


Wa _ X ) Incisior buccal and 
Pie a “ea wae lingual intraorally 
Incision extra- 


—— orally 





Fig. 7. 


Sulfanilamide crystals were sprinkled over the wound extraorally, one- 
fourth inch Penrose drain was inserted into the wound, and the dressing was 
placed over the wound and bandaged. 

Next a 26-gauge wire was looped around the second molar teeth, twisted 
firmly and then held firmly to the arch wire on the second premolars on either 
side (Figs. 8, 9, and 10). 

The operation was begun at 9:30 a.m. and completed at 11:15. Eighty 
milligrams of Pentothal Sodium were used. The patient’s pulse was 100, 
respiration 18, and blood pressure 136/80 at the beginning of the operation. 
After the operation his pulse was 126, respiration 18, and blood pressure the 
same as at the beginning of the operation. 

Postoperative orders were as follows: penicillin, 25,000 units every three 
hours; sulfadiazine et soda gr. vii % every four hours; Demerol, 100 mg. 
p.r.n. for pain; fracture jaw diet; restrict milk; plenty orange juice; Amigen, 
1,000 ¢.c. intravenously in the morning very slowly—watch for reaction; 
1,000 ¢.c. 5 per cent glucose in saline also in the morning. 

The patient’s temperature rose to 103, pulse 124 on the evening of the 
operation; penicillin was increased to 100,000 units every three hours and 
temperature gradually subsided, when on the third postoperative day the 
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Fig. 9. 


Fig. 8.—Radiograph showing osteotomy rerformed, interosseous wiring, wiring of molar 
to second premolar, and intermaxillary tie wires in place on the right side. 

Fig. 9.—Radiograph showing osteotomy performed, interosseous wiring, wiring of molar 
to second premolar, and intermaxillary tie wires in place on the left side. 
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Fig. 10.—Anteroposterior view taken Oct. 19, 1946, showing interosseous wiring and the mandible 
immobilized to the maxilla by arch wires and intermaxillary tie wires. 


Fig. 11. 
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Fig. 12. 
Fig. 11.—Models of the right side of the patient two months following operation. 
Ss 


Fig. 12.—Models of the front view of the patient two months following operation. 
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temperature was 100, pulse 80, and respiration 20. Dressings were changed 
daily; Penrose drains were removed on the third day following operation. 
Strict mouth hygiene was carried out beginning the day following the opera- 
tion, using warm saline mouth irrigation every four hours. 


Fracture Jaw Diet 


A.M. Fruit juice. 
Albuminized orange juice (white of an egg 


~] 


mixed with orange juice). 
9 a.m. Albuminized orange juice. 
11 a.m. Any kind of soup, except those containing milk. 
3 p.m. Fruit or tomato juice. 


5 p.M. Gruel, puréed vegetable, soft Jeilo. 


ca | 
’ 


Soup. 
9 p.m. Albuminized orange juice. 
The times given on this diet shect may be changed to suit the needs of 
the patient. Because of the limited diet, it is advisable to have the patient 
eat about every two or three hours. 





Fig. 13. Fig. 14. 


Fig. 13.—Front view of the patient seven months after operation. 
Fig. 14.—Model showing section of bone on right and left sides. 


All milk is restricted from the diet as well as all milk products, unless 
otherwise instructed. 

Cod-liver oil, one-half ounce, should be taken daily with the diet. 

Hot MgSO* compresses were applied to both sides of the face from the 
second postoperative day until discharge. 
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Penicillin was reduced to 25,000 units every three hours on the third 
postoperative day. 

On the fourth postoperative day, the patient’s appetite was good, tem- 
perature, pulse, and respiration were normal. On October 26, the patient 
was allowed bathroom privileges and was allowed to be up for short inter- 
vals. The patient was discharged from the hospital on the tenth postoperative 
day. Penicillin was discontinued, but sulfadiazine et soda gr. vii 4% every six 
hours was continued at home. Strict mouth asepsis was carried out at home, 
together with proper diet. 

The intermaxillary tie wires were removed after six weeks. There was 
some trismus and numbness in the anterior part of the lips and the mandible. 
The patient was advised to exercise his mandible and continue on a soft diet. 
He was seen every two weeks and his progress was noted (Figs. 11, 12, 15, 


and 14). 





Fig. 15. Fig. 16. 


Fig. 15.—Profile of patient seven months after operation. 
Fig. 16.—Neck view showing linear incision seven months after operation. 





Since the operation the patient states that he associates with his friends 
with confidence and leads a happy, normal life. He is now working in a 
furniture factory and has had two raises in pay. He has a very slight pares- 
thesia which is gradually diminishing. 


Conclusion 
1. There are other methods for the correction of this condition; one must 


choose the one best adapted for the particular case. 
2. Advantages of this method are: hemorrhage can be controlled and 
there is no danger of cutting the facial nerve or its branches; less visible 


sear. 
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3. In this particular case as many teeth as possible for postoperative func- 
tion were taken into account and made useful. 

4. This operation should be performed when other means of correcting 
this deformity are found lacking. 

5. The use of penicillin and sulfonamide greatly aids in preventing in- 
fection and makes osteotomy a much safer operation. 

6. The patient’s masticatory function has been improved, appearance en- 
haneed, he has a better outlook on life and is happier. 

7. Disadvantages of this type of operation are that it is more difficult 
and time-consuming, but the results are well worth these disadvantages. 
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X-RAY INDICATOR AS AN AID IN SURGICAL CORRECTION OF 
MANDIBULAR PROGNATHISM 


CLAES Lunpegvist, L.D.S., D.D.S., M.D., LUND, SWEDEN 


HE therapy of mandibular prognathism has, through work in the United 

States, Germany, and Scandinavia, been raised to a high degree of exactness, 
both in regard to treatment indications and prosthetic measures, as well as sur- 
gical technique. As a contribution toward attaining greater precision in the 
osteotomy of the ascending ramus, a description is given of a device which will 
facilitate orientation at the time of the operation. 

Since Babeock (1909)* first described the osteotomy of the ascending ramus 
as a suitable method for correcting mandibular prognathism, this technique has 
to a great extent replaced the earlier and still used method of cutting through 
the body of the mandible. This technique is preferred because with it we can 
prevent injury to the mandibular nerve, blood vessels and surrounding tissue. 
The selection of this method also depends on the size and shape of the teeth, with 
consideration of the possibility of effecting a satisfactory occlusion and fune- 
tioning condition. 

Treatment of the reversed overbite will not be discussed in full, but will be 
presented because it is the factor which directly determines where and how the 
osteotomy should be done. 

The conformity of the conceptions regarding the general treatment plan 
for mandibular prognathism must be mentioned. Thourén,’ 7° Kazanjian,* * '° 
Smith and Johnson,'* and Waldron*! express themselves favorably regarding the 
osteotomy in the ramus, and all prefer this in most cases to the resection in the 
body of the mandible. The same opinion is expressed in smaller surveys and 
descriptions of single cases by Scher,’ Peterson,’® and Ivy.’ Supporters of the 
sectioning of the body are New and Erich,” Kitlowski,’? and Kemper."' Cor- 
rectly performed, both methods ean give successful results. 

In a closer analysis of the ramus operation used by different surgeons, we 
find variations in the methods they use. With a few exceptions, the bilateral 
osteotomy in the rami between the mandibular notch and the mandibular fora- 
men is recommended. This is the only available safety zone. In this connection, 
whether the operator has a clear view of the field of operation, or whether the 
operation is carried out through a small opening where taction is the primary 
means of orientation, is important. 

The following types of instruments have been used : 


1. Chisel to split the ramus, originally used by Babcock, also by Kazanjian, 
who first drills a series of holes by open operation. 


From the Surgical Clinic, University of Lund, Chief, Prof. J. P. Striémbeck. 
Received for publication Nov. 23, 1948. 
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2. Gigli saw was used by Kostecka’™ and Scher.’’ They insert it by means 
of a large needle from the posterior border along the inner surface of the bone. 
Smith'® developed this technique further by attaching a couple of tubes at the 
anterior and posterior borders to serve as a guard for the saw, in order to avoid 
injury to the soft tissue. He first marks the anatomical landmarks on the skin. 
The Gigli saw is applied mainly by means of taction. The position and the angle 
of the eut will thus be only approximately correct. 

3. The circle saw was used by Hensel® after extraoral exposure of the ramus 
after a longitudinal sectioning of the masseter muscle. 

4. A rattail saw was used intraorally by Ernst® and Moose™ with an open 
field of operation, and extraorally, either from the front through an incision in 
the cheek as suggested by Aleman’? or from the hack, as he recommended later. 
This is the approach most of the Swedish surgeons use (Séderlund, Strémbeck, 
and Ragnell). Waldron?! chooses the same method, but likes a longer incision, 
which results in a better view of the field of operation. The osteotomy is per- 
formed at a point 12 mm. below the lowest level of the mandibular notch. It 
is marked with a chisel, after which the sectioning is done in a predetermined 
approximate angle to the Frankfort plane, marked on the cheek. 

With the exception of Waldron’s method, sawing with a rattail saw is by 
most surgeons accomplished blindly through a half-inch incision. Advoecators 
of other surgical methods direct their criticism primarily to this point. It is 
true that taction allows good orientation especially if one hand is held in the 
mouth of the patient while the periosteum is lifted on the outside during the 
sawing. Besides, the exterior view of the face helps in the orientation. The 
conditions are, however, completely changed as soon as the field of operation is 
limited by sterile sheets, to make possible a completely aseptic procedure (Figs. 
4 and 5). In this situation the anatomical orientation is considerably compli- 
eated, and it is under these circumstances that a guiding indicator gives increased 
security in determining the height and angle of the osteotomy. 


Position of the Osteotomy 


A detailed study of the factors which determine the place where the osteot- 
omy should be performed has been made by Thourén,’® 7° Bourguet,* and 
Hensel. Their considerations lead to an accurate localization for the osteotomy 
in the area between the mandibular foramen and the mandibular noteh, where 
the risk of injury to the inferior alveolar artery and nerves is at a minimum, and 
where fracture to the mandibular notch ean be avoided. The width of the area 
partly determines the angle of sectioning. The inferior alveolar artery and nerve 
descend downward and outward toward the mandibular foramen and disappear 
into the mandibular canal approximately 20 mm. below the mandibular notch. 
The mandibular foramen is partly covered by the lingula. The osteotomy should 
be performed in this region, but for this purpose the area must be further con- 
fined, because the ascending ramus is heaviest in the anterior and posterior parts ; 
thus the saw blade can more easily penetrate the middle part and, upon con- 
tinued sawing, damage the surrounding tissues. The osteotomy should not be 
performed too close to the notch because of risk of fracture. This caleulation 
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leaves a safety zone of only approximately 5 mm. The ideal distance from the 
lowest point of the notch is thus only 10 mm., with a latitude of 8 to 13 mm. 
Kazanjian mentioned 10 to 15 mm., Hensel and Waldron 12 mm., with a latitude 
of 11 to 16 mm. 

Regarding the angle of osteotomy, the various authors do not differ greatly. 
Babeock places the incision parallel to the occlusal surfaces, Thourén states that 
the incision should be parallel to, or form an angle with, Camper’s plane (sub- 
nasale-tragus), i.e., the incision should start low down behind the mandible and 
go diagonally upward and forward. Kazanjian is of the same opinion; Hensel 
and Thourén motivate the angle with the increased possibility for the greatest 
possible bone contact between the upper and lower fragments even if the upper 
fragments are drawn up by the temporal and external pterygoid muscles. The 
operator will also have to consider the position in which the saw must be held, 
so as not to interfere with the neck. This osteotomy in many eases of mandibu- 
lar prognathism lies perpendicular to the posterior edge of the ramus or forms 
an acute downward angle. Here must be observed that the height determination 
refers only to the middle portion of the bone, where the nerve and artery pass. 
It should be noted that it is not possible to lengthen the ramus by performing 
the osteotomy in an acute angle, because the masseter and internal pterygoid 
muscles cannot be extended—forece in this direction will gradually lead to open- 
bite and tendency of recurrence. 


The Construction and Use of the X-Ray Indicator 


With the previously mentioned considerations as a background, an indi- 
eator has been constructed, the principal purpose of which is to mark the 
position for the osteotomy on the skin surface in such a way that the height 
and angle are given with no regard to the position of the mandible in relation 
to the cranium. The instrument’s construction is illustrated in Fig. 1. <A suit- 
ably chosen lower impression tray is perforated so as to give good retention to 
the impression material. A hole is drilled in the handle which will exactly fit 
the vertical bar of the indicator (with millimeter seale). In order to secure 
the apparatus in a precise position, the tray is filled with impression material, 
such as Kerr compound, and placed in the mouth. Before taking the impres- 
sion the fixation devices are put in place—the chin rest is raised so as to give 
uniform pressure after the indicator is fixed. The impression is chilled and 
removed. When replaced, a pointer is put on the vertical bar that extends 
to the posterior ridge of the ramus as shown in Fig. 2. The height of the 
pointer is adjusted with a pair of pliers, by bending the flattened end per- 
pendicular to the skin. The same procedure is repeated on the other side. 

In collaboration with Dr. O. Norman,* a suitable roentgenologie method 
has been worked out that will control the indicator’s position and, thereby, 
the site for performing the osteotomy. The position is examined by fluoro- 
scope, when any necessary adjustment of the angle and height is made. It is 
possible to estimate the anatomical relationships with great certainty by this 
method, which is also a timesaving device, since usually only one series of 
x-rays need be taken. 


*X-ray Department, University of Lund. Chief, Prof, H, Hellmer. 
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Fig. 1.—The indicator ready to be placed in the mouth. 





Fig. 2.—Final adjustment of the indicator for the left and right sides. 
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By means of stereograim of the profile it is easy to distinguish which pro- 
jected ramus lies nearest the indicator. It is taken on a skull table in exact 
profile with the central ray directed to the center of the proposed osteotomy, 
with the mounted indicator closest to the film. On the pictures thus obtained 
the indicator’s position can be measured in relation to the mandible (Fig. 3). 


= 
Fig. 4.—Draping for surgery is demonstrated. Observe the limited field of operation, and 
therefore the difficulty of orientation without an indicator. 

After the direction of the indicators has been determined, the lower screw 
is tightened. At the operation when the chin rest and indicator point are 
sterilized, the osteotomy is first performed on the side where the indicator is 
highest. When changing to the other side, the exact position is immediately 
obtained by changing the indicator without another reading of the millimeter 
seale, 
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TABLE I. PosrrioN OF THE OSTEOTOMY IN RELATION TO THE INDICATOR 


PREOPERATIVE ACTUAL 




















| X-RAY ANGLE WITH 

| INSTRUCTION OPERATION CONTROL INDICATOR 
PATIENT | RIGHT LEFT | RIGHT LEFT | RIGHT LEFT RIGHT | LEFT 
FE. O. +2 0 0 0 0 ad 0° 0° 
R. M. +3 +3 +3 45 +3 +6 0° 33°* 
BE. M.T +2 0 +] 0 | = 2 0° 0° 





Three cases. 
Measurements in millimeters. 
over indicator, 
under indicator. 
*Intentional correction at surgery to obtain a less acute 


angle with the posterior border 
the mandible. 





Fig. 5.—Operation for sectioning of the right ramus. (Strémbeck.) 





side, 


itor 


Fig. 6.—X-rays taken four months after surgery, with the indicator in place. On the left 
the fragment end lies 2 mm. below the indicator (-2 mm.) ; on the right side the indi- 
coincides with the osteotomy (0 mm.) 
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Table I gives the results of three cases treated by the described method. 
The final result is controlled by replacing the indicator after two or three 
months of healing, and taking roentgenograms. This allows one to measure 
the variations between the position of the indicator and the osteotomy both as 
to elevation (in center of ramus) and in respect to the angle (parallelism) 


as shown in Fig. 6. 
Summary 


The osteotomy in the ascending ramus to correct mandibular prognathism 
ean be done with the aid of an indicator the position of which is established by 
means of x-ray. Variations in the vertical plane can be kept within about +2 
mm., which must be considered satisfactory for all practical purposes. Regard- 
ing the angle of the osteotomy, there is no difficulty attaining complete paral- 


lelism. 
This method has been accepted as the routine method for the surgical clinic 


of the university in Lund, Sweden. 
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Oral Medicine 


AN ANALYSIS OF THE CARIES-PRODUCING MECHANISM 


Ropert G. Keset, D.D.S., M.S., Epwarp C. Wacu, D.D.S., M.S., 
JOSEPH F. O’DONNELL, AND Ernst R. Kircu, Px.D., 
CuicaGo, ILL. 


[1X prevention of a disease obviously is more desirable than the cure. It 

is equally obvious that a knowledge of the mechanism by which a disease 
is produced is essential for prevention to be obtained on a rational basis. Suc- 
cessful treatments for some pathologie conditions have been developed be- 
fore their etiology has been understood, but it must be admitted that an 
understanding of the cause simplifies the solution. 

Dental caries appears to be of complex etiology and as a result its pre- 
vention has not been well understood. It is time to appraise critically what 
is known about this prevalent disease in order to rationalize its preventive 
therapy. 

The disease first attacks the enamel except in unusual cases where dentine 
or cementum are exposed. It is characterized by a loss of tooth substance. 
There are two alternatives that may initiate the destruction of the tooth 
tissue. One is the dissolution of the hard or calcified structures of the tooth 
by acid action; the other is the decomposition of the unealeified or organic 
portions of the tooth, thereby permitting the disintegration of the calcified 
elements. 

For centuries the belief that dental caries is produced through the acid 
dissolution of the calcified tooth tissue has been prominent. Many references ihat 
state this contention can be cited, but the source for the destructive acid and 
the mechanism of its production have been a matter for wide conjecture. The 
concept developed by W. D. Miller’ more than fifty years ago in which he 
postulated that earies results from the conversion of carbohydrate foodstuffs 
into acid by bacterial activity and that following the deealeifying process 
there is a proteolytic digestion of the organic components of the tooth now 
has wide acceptance. 

While majority opinion is not proof for correctness, much evidence has 
accumulated to substantiate Miller’s theory. The evidence is largely inferen- 
tial. Direct proof is not available because no method yet has been devised to 
simulate outside of the living oral eavity all of the conditions under which 
saries occurs. We have no artificial arrangement to control and duplicate 
the many variables that affect the carious process. If we could regulate and 
From the College of Dentistry, University of Illinois. 

Read before the Fifth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 18, 1948. 
849 











ree on 


wa 


2 
? 


Rewws « 
as 3 


sie 
% 


rr 
~ 


BSA DOSS 








850 KESEL, WACH, O’DONNELL, AND KIRCH 





study outside the mouth such variables as time, temperature, substrate, bae- 
terial flora, salivary composition, rate of salivary flow, and the other factors 
which influence caries activity, then we might obtain the proof positive. Such 
an artificial arrangement, however, seems to be a practical impossibility. 

Available evidence can be divided into five categories: (1) elinieal, (2) 
microscopic, (8) dietary, (4) chemical, and (5) bacteriologic. 

I have recorded recently my appraisal of this evidence before the Ameri- 
an Association for the Advancement of Science. It follows: 


I. Clinical Evidence 


Clinical studies of dental caries establish beyond doubt, in my opinion, 
that bacteria are associated with the development of the disease. The carious 
lesion begins on the tooth surface, it develops in characteristic areas, and 
it spreads over the tooth surface in a pattern directly related to the oppor- 
tunity afforded bacteria for securely attaching themselves to the tooth sur- 
faces, there to remain with a minimum of external disturbance. In other 
words, cavities invariably begin in the sheltered areas on the tooth surface 
which are in pits and fissures, on interproximal surfaces gingivally to the 
contact points, and on the bueeal and labial surfaces in the gingival area 
where the contour of the tooth is such that the natural cleansing effect of 
mastication is inefficient. 

That some inherent structural weakness is not responsible for these areas 
being more vulnerable to decay is proved by the observation that when teeth 
are malposed so that the usually resistant areas are placed in a nonself- 
cleansing position, those areas become carious. An example is an upper pre- 
molar erupted with a rotation of 90° so that the lingual surface which is in- 
variably caries-free is in contact distally with the first molar. Typical prox- 
imal earies may develop on the lingual surface. No alteration in the tooth 
substance or structure is responsible for the carious condition; it is due to the 
change in the environmental relationship. 

A minority of those studying caries etiology, such as Pincus,” Nuckols 
and Frisbie,? and Gottlieb, believe that the destruction of the enamel is 
brought about through the destruction of the organic enamel] substance. They 
contend that while the amount of organie matter is small and is unevenly dis- 
tributed, it may be important as a binding material for the inorganic sub- 
stance comparable to the mortar between the bricks of a wall. They argue 
that the bulk of the wall is brick, but if the mortar could be removed without 
destroying the bricks the wall would weaken and collapse. One of the ques- 
tions the proponents of this theory must answer is, ‘‘If the organic portion of 
the enamel is removed through proteolytic digestion resulting in a collapse 
of the enamel and if acid formation is not necessary, why does the carious 
process change its nature when it reaches the dentine?’’ In the dentine there 
is sufficient organic matter to maintain the form of the tissue when the in- 
organie salts are removed. The carious process in dentine definitely places the 
removal of the inorganic material first, leaving a mass of undigested and ap- 
parently unaltered organic matter for subsequent destruction. Every clinician 
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has removed large segments of softened dentine from the base of a carious 
cavity. When such excavated dentine is prepared for histologic study it often 
shows the normal tubular arrangement that is characteristic of the tissue. It 
resembles the same picture that is seen when the inorganic salts are removed 
by exposure to acid in the decalcification technique employed in preparing 
teeth for microseopie study. It is improbable that the carious process changes 
from a proteolytic one in the enamel to a predominantly deealeifying one when 
the dentinoenamel junction is reached. If the process is predominantly a 
decalcifying one in dentine and elinieal evidence establishes it as such, then 
it is reasonable to believe that it is of similar nature in the enamel—unless 
irrefutable evidence to the contrary can be produced. I know of no such 
evidence. 
II. Histologic Evidence 

When carious lesions in various stages of development are examined un- 
der the microseope, certain characteristic features are usually observed. They 
are brought about by the spread of the attacking foree through the tissue. 
The early lesion, when the enamel substance has been altered but where there 
is as yet no cavitation, is probably the most interesting because it permits a 
study of the inethod of destruction in its simplest form before complications 
have developed. There can be no questioning the fact that earies begins on 
the surface. tf the attack begins in a pit or groove on a surface that is other- 
wise self-cleansing, there is no lateral spreading of the lesions on the surface, 
only a penetration in the direction of the pulp. If the lesion starts on a 
smooth surface it may spread over that surface in any direction in which the 
contour and position of the tooth afford protection from the cleansing mech- 
anisms of the mouth. 

The penetration follows the direction of the enamel rods, but the tissue 
between the rods, that is, the interprismatic substance, is first affected. In 
fact the rods act as a barrier to the lateral spread of the destructive force, 
and thus the attack registers deepest beneath the initial point of attack. 

The surface spreading and penetration of caries are well illustrated in 
the following figures. 

lig. 1 demonstrates an early attack of dental caries on the proximal sur- 
face of an upper lateral incisor. The involved area, when observed by re- 
flected light, has a white, opaque appearance. There is no gross loss of tooth 
tissue but the surface of such an area has a rough texture when an exploring 
point is passed over it. The enamel has lost its normal translucency and 
smooth, glossy surface. The spread of the area is determined by the con- 
tour and position of the tooth. The lesion has begun just gingivally to the 
contact point and it has spread toward the labial and lingual line angles. 
Also it has spread toward the gingivae but does not extend beneath the free 
eum margin. Clinical studies reveal that the spread of caries on the proximal 
surfaces of the anterior teeth is limited to this area which is not self-cleansing. 
The specimen to the right shows the penetration of the carious attack. You 
will notice that it has progressed to its deepest point beneath the spot first 
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attacked. As the attacking mechanism spread over the surface the underlying 
enamel became involved, but the penetration diminished toward the extrem- 
ities of the surface involvement. The logical explanation for this appearance 
is the time factor. The area first and longest attacked shows the deepest pene- 
tration. Thus, the penetration has been in the form of a cone with its base 
toward the surface and the apex toward the dentinoenamel junction follow- 
ing the direction of the enamel prisms. The material between the enamel rods 
is more vulnerable to the attacking force apparently than the rods themselves, 
causing the attack to be directed inward rather than laterally paralleling the 
rods. 





Fig..1.—Early proximal caries in an upper lateral incisor. Surface spread is limited by 
—- and position of the tooth. Note cone-shaped penetration in pulpal direction in split 
section. 


Fig. 2 shows the spread of the carious attack on the proximal surface 
of a posterior tooth. Again the surface area involved is determined by the 
configuration of the tooth and its position in the dental arch. The spread is 
broadest in a bucecolingual direction because of the protection afforded by the 
contact with the adjacent tooth. It is narrow in an oceclusogingival direction 
and tapers off toward the buccal and lingual surfaces because the enamel 
surface occlusally to the contact point is self-cleansing during mastication and 
because gingivally the surface is protected by the overlying gingival tissue. 

Fig. 3 shows a lesion similar to the one demonstrated in Fig. 2 in a tooth 
which has been split in an ocelusoapical direction. The lesion appears white 
in the reflected light and is narrow in the occlusogingival direction for the 
reasons we have described. Its penetration has reached the dentinoenamel 
junction and there it is spreading in all directions. The reason for this spread 
is the permeability to the attacking force that is afforded by the numerous 
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branchings of the dentinal tubules in that area of the dentine. The attacking 
foree can be seen working outward into the enamel from the dentinoenamel 
junction. Again the attack is following the direction of the enamel prisms. 

Fig. 4 shows a premolar split in a buccolingual direction through early 
proximal lesions of dental caries that have affected the enamel but have not 
destroyed the continuity of the tooth surface. We can see the broad spread 
in a bueeolingual direction penetrating the enamel in the direction of the 
enamel rods, and the indication that several areas of enamel surface were sub- 
jected to isolated attacks. The attacking forces have spread over the surface 
until they have coalesced so that the entire surface has become involved but 
not the entire enamel substance toward the dentincenamel junction. Note 
how the prominent line angles of the tooth toward the buceal and lingual 
surfaces act as a barrier to the surface spread. The spread of the lesion 
around the lingual line angle on the surface to the right occurred because 
the adjacent tooth was out of position, contacting this premolar to the lingual, 
thereby creating an area of uncleanliness in a position that would ordinarily 
have been kept clean by the excursion of food in mastication. 





Fig. 2.—Early proximal caries in a posterior tooth. Surface spread influenced by position 
and contour of the tooth. Involved area broad in buccolingual direction and narrow in oc- 
clusogingival dimension. 


Fig. 5 clearly illustrates the difference in caries attack when the lesion 
develops in pits and fissures. The central groove shows a very early attack. 
The affected enamel has the white appearance. Note that there is no spread 
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Fig. 4. 


Fig. 3.—Proximal caries shown in split section of a premolar. Involved area narrow 
in occlusogingival direction. Note spread along dentinoenamel junction and backward pene- 
tration into the enamel. 

Fig. 4.—Proximal caries shown in cross section of a premolar. Surface continuity in- 
tact. Note that the carious attack began at more than one point. 
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Fig. 5. 
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Fig. 6. 

Fig. 5.—Caries beginning in occlusal groove. Note the cone-shaped penetration with no 
surface spreading because of the self-cleansing to which the occlusal surfaces outside the 
groove are subjected. 

Fig. 6.—More advanced caries in occlusal pit. Note the cone-shaped penetration with a 


minimum amount of surface spreading. 
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of the lesion on the surface where the enamel is self-cleansing. If the tooth is 
used in mastication, the bacteria could not maintain themselves in an undis- 
turbed state for any length of time on the smooth ocelusal surface. The at- 
tacking forces in this instance are concentrated in the sheltered, nonself- 
cleansing groove, and the penetration follows again the direction of the 
enamel rods; as a result in this type of caries the cone-shaped penetration has 
its base at the dentinoenamel junction and its apex toward the surface. 

Fig. 6 illustrates a'slightly more advanced condition with very little sur- 
dace spread, but a penetration toward the dentine again with a broadening 
base toward the dentine due to the direction of the enamel rods. Here the 
attacking force has been so concentrated or prolonged that some of the enamel 
rods have been destroyed. 





Be otins 


Fig. 7.—More advanced occlusal caries. Marked involvement of dentine with only a 
relatively small opening through the occlusal enamel. Enamel undermined by spread of 
carious process at dentinoenamel junction. Carious dentine shrunken and pulled away from 
overlying enamel. 


Fig. 7 shows how extensively involved the dentine may become through a 
small opening in the occlusal enamel surface. Much of the occlusal enamel 
has been undermined. The large mass of carious dentine is softened, I am 
sure we can say, decalcified. In the decalcification process it has shrunken, 
pulling away frem the enamel in the direction of the pulp, leaving the enamel 
unsupported. If caries results primarily from proteolytic activity and if acids 
play no part or only a minor role in caries, it would be difficult to explain how 
such a large mass of decalcified dentine could be present with its organic sub- 
stanee still intact. Histologic sections of such softened dentine reveal normal 
tubular arrangement, at least in the pulpal portion of the mass. 
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Fig. 8 reveals microscopically the effect that caries has on the enamel 
substance at a very early stage of involvement. This bit of enamel has been 
so thinly ground for histologie study that it ean be examined by transmitted 
light. The earious lesion when viewed by transmitted light has a dark ap- 
pearance, whereas when it is examined by reflected light, as was the ease in 
the previous illustrations, it has a white, opaque character. On the surface 
ean be seen the bacterial plaque adherent to the enamel. The character of the 
baeteria in this plaque is difficult to determine particularly at this low mag- 
nification, ‘ut the filamentous forms which constitute the basis of the plaque 


ean be seen protruding from the bacterial layer. 





Fig. 8.—Early proximal caries of the enamel shown microscopically in thinly ground 
section. Dense bacterial plaque attached to enamel surface. Incremental lines prominent. 
Involved enamel rods show cross striations. 


As the enamel becomes involved several structures in it become prom- 
inent. A series of dark bands more or less paralleling the surface can be seen. 
They are the incremental lines or the striae of Retzius representing the in- 
crements or layers in which the enamel was deposited. Also the enamel rods 
show striations running at right angles to their length which give the rods a 
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beaded appearance. The reasons given for the prominent appearance of these 
structures are that they are less highly calcified and that during the carious 
or decaleifying process the calcium salts are removed more rapidly and eom- 
pletely from these areas, thus bringing these structures into prominence when 
the tissue is observed under transmitted light. According to Kronfeld,’ as 
enamel decalecifies the interprismatic substance goes first followed by those 
portions of the enamel prisms that unite the individual globules of calcium 
salts that are deposited within the prism sheaths. These globules are com- 
pressed against each other as they solidify. The resulting effect of acid 
brings these individual segments or divisions of each enamel prism into prom- 
inence and their visibility gives the prism a segmented appearance. Kron- 
feld states, ‘‘The same appearance of transverse striations can be observed 
when a ground section of intact enamel is exposed to the action of a dilute 
acid under the microscope; as soon as the acid reaches the enamel, the rods 
begin to show this segmentation.’’ This observation of the similarity between 
the effect of acid on enamel under the microscope and what we see when 
actual lesions of dental caries in the enamel are studied is very good evidence 
that the initial lesion of caries in the enamel] is the result of acid deealeifiea- 
tion. 
III. Dietary Evidence 

Many dietary studies have been reported supplying inferential evidence 
that acids formed by the bacterial conversion of carbohydrates are responsible 
for the production of dental caries. I shall take time to mention only a few 
of them, but an extensive bibliography could be compiled. These investiga- 
tions ean be divided roughly into two types, those in whieh races or large 
groups of people have been studied to correlate their food consumption with 
their resistance or susceptibility to caries and those in which the food intake 
of individuals has been controlled in an effort to regulate caries activity. 

The recent war has produced striking evidence of the influence that re- 
fined carbohydrates, particularly sugar, have on dental caries. At the last 
meeting ot the American Dental Association, Guttorm Toveraud® reported 
his studies on the dental conditions of Scandinavian children prior to, during, 
and following the recent war. As the war progressed restrictions in the use 
of sugar increased. Finland was the first to feel the pinch. Norway was next, 
followed by Sweden, and then Denmark. He noted a decrease in caries ac- 
tivity in the mouths of Seandinavian children in direct proportion to the ex- 
tent of sugar restriction. Thus Finnish children showed the first decrease 
in earies, and Swedish and Danish children were the last to show the effect. 
He reports some increase in caries activity following the war, and it seems to 
follow the increased use of sugar made possible by the removal of wartime 
restrictions. 

Morgan et al.” examined the mouths of several hundred repatriated pris- 
oners of war who had been held in Japanese prison camps for two or more 
years. These subjects showed marked evidence of malnutrition, but their 
dental examination showed a decrease in caries activity. The reason at- 
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tributed to this decline in caries was the absence of refined carbohydrates from 
their prison diet. 

Schour and Massler* examined several thousand Italians to determine 
the effect of war’s malnutrition on their oral tissues. They found that the 
prevalence of caries is approximately two to seven times lower in postwar 
malnourished Italy than is observed in the United States. They conclude that 
the reduced sugar intake in Italy and the high sugar consumption in the 
United States may, at least in part, explain the difference in the prevalence of 
caries, 

Day’ studied over three hundred grade school children in Hissar, India, 
where a state of famine has existed three times in the last ten years. The 
children as well as the adult population showed evidence of severe malnourish- 
ment yet the dental caries attack rate was extremely low; about one decayed 
tooth for every two children was found. The school children of Rochester, 
New York, who according to our nutritional standards are much better nour- 
ished than the Hindu children, had thirty-five times the amount of dental 
caries. The difference in the caries attack rate is again attributed, at least 
in part, to the difference in sugar consumption. 

Mann, Dreizen, Spies, and Hunt'® found a similar condition in Birming- 
ham, Alabama. Malnourished individuals had 69.5 per cent less dental caries 
than did individuals who were classified by laboratory and elinieal investiga- 
tion as well nourished. 

The native Eskimo, untouched by so-called civilization, is noted for his 
excellent teeth. Several years ago Waugh and Waugh" reported that when 
some form of refined carbohydrate was fed daily to Eskimo children free 
from dental caries, cavities began to develop in the occlusal surfaces of their 
molar teeth after five or six weeks sexposure to the carbohydrate. 

Many studies have been conducted that demonstrate reduced earies ac- 
tivity following the voluntary reduction of carbohydrates by individual sub- 
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jects. The University of Michigan caries contro] studies have supplied much 
evidence in this regard.’ Their observations have been substantiated by the 
studies of Hermann Becks" and his co-workers on the west coast and others. 
Becks has reported a five-year study that demonstrated a 60 to 70 per cent 
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reduction in earies activity, and he attributes this reduction to a restriction 
in carbohydrate consumption. 

Several reports indicate that dental caries is on the inerease. One now 
in press indieates a 50 per cent rise in decayed, missing, and filled teeth of 
erade school children over a thirteen-year period.’* Simultaneously with 
the inereased caries prevalence is the increased consumption of sugar. Figures 
from the Department of Agriculture estimate that eight and one-half million tons 
of sugar were consumed in this country during the past year.’* This amount 
would average approximately 140 pounds per person. About one hundred 
years ago the consumption was twenty pounds per capita per year. 

Reports such as these could be continued at length, but it would only 
belabor the point | am making that there is abundant indication that the food 
intake is associated with caries activity, and that an excessive consumption of 
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refined carbohydrates which are readily converted into acid by the enzyme 
systems of the mouth is a consistently related factor. Carbohydrates are the 
only kind of food eaten that can be converted into acid of sufficient strength 
to dissolve enamel. This evidence, while it is inferential, further substanti- 
ates my belief that caries of the enamel is brought about by acid decalcifica- 


tion. 
IV. Chemical Evidence 


Chemical studies have provided some of the best evidence that caries is 
the result of a decaleifying process. It has been established that for enamel 
decalcification to occur in a medium buffered similarly to saliva, a hydrogen- 
ion concentration of 5.4 must be established.’® Stephan" has developed a tech- 
nique for measuring the hydrogen-ion concentration on small localized areas 
of the tooth surface by employing small glass or antimony electrodes. The 
pH readings are made on a potentiometer with a high degree of accuracy. 

When earies-susceptible mouths are rinsed with a glucose solution there 
is an almost immediate drop in the hydrogen-ion concentration. Within a few 
minutes sufficient acid formation has occurred to drop the pH level below 
5.4, the critical point beneath which enamel destruction can take place. When 
the pH readings are taken from areas that are actually carious the acid forma- 
tion is even more pronounced. When subjects who are resistant to caries 
are tested in this manner the pH drop is not significant. Fosdick’® and others 
have substantiated Stephan’s observations. These findings prove an associa- 
tion between acid formation and caries activity. It is true that the exposure 
of the enamel of extracted teeth to acids produces a dissolution of the tooth 
tissue that microscopically does not resemble caries in all respects, but, as I 
have stated previously, all of the conditions under which caries occurs nat- 
urally cannot be duplicated artificially. I know of no chemical evidence that 
even suggests a possibility of enamel destruction by proteolytic or alkaline 
agents under the conditions comparable to those provided by the oral cavity. 
If such destruction were possible, I should think that by now that possibility 
would have been demonstrated chemically on extracted teeth by those who 
maintain that acids are of no importance in enamel destruction. 

Several chemical tests have been developed to determine caries activity. 
They are based on the rate of conversion of glucose into acid. One of them 
was designed by Fosdick et al.’® and measures the amount of powdered enamel 
that will dissolve while it is suspended in a saliva-glucose mixture for a four- 
hour interval. Experience has demonstrated a high correlation between the 
rate of enamel dissolution and the clinical condition of the subject from whom 
the saliva was obtained. The more active caries is clinically, the more 
powdered enamel is dissolved. 

A similar test was developed by Wach et al.*° His test is simpler in that 
it omits the use of powdered enamel and the necessit;- for calcium determina- 
tions on the saliva-glucose mixture before and after the four-hour ineubation 
period. His test measures directly the increase in total titratable acidity and 
the drop in the hydrogen-ion level when a saliva-glucose mixture is incubated 
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for four hours. Subjects who have active caries will produce a drop in pH 
to 5.0 or lower in four hours’ time, while those who are caries-resistant will 
not. Experience with the test likewise shows a significantly high degree of 
correlation. Still another laboratory test that has a high correlation between 
acid production and earies activity is the Snyder test.2* It employs an in- 
dicator dye in a medium containing glucose. When this medium is innocu- 
lated with earies-active saliva, sufficient acid is formed in a twenty-four-hour 
period to produce a marked color change in the medium. The color change 
does not consistently oceur when earies-resistant saliva is used. 

Coolidge”? has described a technique which measures the solubility rate 
of enamel on the tooth surface in the oral cavity. A sugar solution is placed 
in econtaet with the tooth surface; materia alba and plaque scrapings from 
the area to be tested are obtained for a phosphate determination. The area 
then is protected from the oral environment for a ten-minute interval by a 
sealing mechanism and then more serapings are obtained for another phos- 
phate determination. The difference represents the amount of enamel that 
has gone into solution as a result of the acidity developed by the degrada- 
tion of glucose directly on the tooth surface. Preliminary studies by this 
method again show a positive correlation between caries activity and acid 
formation. 

Other studies supplying evidence that the carious process is a decaleify- 
ing one are those concerned with the buffering capacity of saliva. A good 
example is the report of Dreizen, Mann, Cline, and Spies.** They found a high 
correlation between salivary, chemical, bacteriologic, buffering capacity tests, 
and elinical findings in regard to caries activity. Patients relatively free from 
dental caries had the highest buffering capacity in the saliva in contrast to 
patients with either moderate or rampant caries. The latter showed a progres- 
sive decrease in the salivary buffering capacities. It is unlikely that such a rela- 
tionship would exist if acidity were not important in caries production. 


V. Bacteriologic Evidence 


Further cireumstantial evidence that the formation of acids is responsible 
for dental caries is the consistent appearance in the oral flora of earies-sus- 
ceptible persons of types of bacteria that are aciduric at a pH of 5.0. These 
organisms are not residents of mouths in which deeay is inactive. 

Early in the beginning of this century the association between lactobacilli 
and dental caries was noted by Sir Kenneth Goadby.** He applied the term 
bacillus neero-dentalis to the organism we now recognize as Lactobacillus 
acidophilus. 

In 1915 Kligler?® again called attention to the relationship between lacto- 
bacilli and earious teeth. In 1917 Howe and Hatch* reported that when 
carious cavities were sealed for varying periods of time so that saprophytic 
organisms would be eliminated and the organisms responsible for the lesions 
would survive, their cultures revealed consistently the presence of the acid- 
producing organism Lactobacillus acidophilus. 
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During the nineteen twenties, several investigators began to use acidified 
media on the assumption that caries was produced by acids and that the or- 
ganisms responsible for its production should be able to survive and carry out 
their life processes in an acid environment. These studies revealed the con- 
sistent presenve of Lactobacillus acidophilus in ecaries-active mouths and its ab- 
sence from the oral cavities of individuals resistant to decay.** ** ** *° 

This association between lactobacilli and caries activity is now so firmly 
established that health departments in many states are providing facilities 
for salivary cultures to determine caries susceptibility. The association does 
not necessarily establish lactobacilli as a specific etiologic factor in caries pro- 
duction, but the association has been so generally established that the pres- 
ence or absence of this organism from the oral cavity can be accepted as valid 
evidence of caries activity. Other types of acidogenice and aciduric organisms 
such as strains of streptococci, staphylococci, and yeasts have a demonstrated 


relationship to dental caries.*” 

On the other hand, recent studies have determined that ammonia produe- 
tion due to the activity of proteolytic bacteria is inimical to the growth of 
lactobacilli and related organisms.*! The saliva of caries-immune individuals 
can produce ammonia at a higher rate than can caries-actives. This fact 
appears to be a basie difference between caries-immunes and caries-sus- 


ceptibles. 

If caries is the result primarily of proteolytic decomposition, then this 
difference could not exist nor would the c¢linical observation that individuals 
who are actively undergoing periodontal destruction are relatively immune to 
dental caries be so evident. The types of bacteria associated with proteolysis, 
namely, the gram-negative bacilli, the fusiforms, and the spirochetes, are not 
dominant in the caries-active mouth but are prominent where periodontal dis- 
turbanees exist. The difference in the hacterial population of the oral cavity 
is further evidence of the importance of acids in the production of dental 
caries. 

Conclusions 

The evidence I have given and more that I have intentionally or unin- 
tentionally omitted overwhelmingly indicate that bacteria are responsible 
for the production of dental caries. They produce and concentrate on the 
tooth surface the destructive force which is acid in character and results from 
the enzymatic degradation of refined carbohydrates. This statement defines 
the active mechanism of the carious process. There are, however, many see- 
ondary or predisposing factors that influence the active mechanism. 

Those who contend that caries results from some other active mechanism 
must accept the burden of proof for their belief and they will have to produce 
an abundance of convincing evidence. The proof cannot be based almost en- 
tirely on a personal interpretation of histopathologic specimens of extracted 
teeth. 
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THE ROLE OF THE GINGIVAL BIOPSY IN SECONDARY 
AMYLOID DISEASE 


RoBERT GorRuIN, D.D.S.,* anp RoBpert GorrTsEGEN, D.D.S.,** New York, N. Y. 


N 1946 Selikoff! and in 1947 Selikoff and Robitzek? presented evidence that 
gingival biopsy was of considerable value in substantiating the diagnosis 
of generalized secondary amyloid disease. 

The clinical diagnosis of generalized amyloid disease is frequently diffi- 
cult, for the classical triad of enlargement of the liver and spleen, proteinuria, 
and edema is present in less than one-fourth of the cases of proved amyloid 
disease. The Congo red dye test previously used clinically has been inade- 
quate as it fails to demonstrate small or moderate amounts of amyloid and 
occasionally produces toxic effects. A few cases of false positive reactions 
have been recorded. Biopsy of the liver or spleen likewise has obvious lim- 
itations. 

The gingival biopsy has the advantage of being easy to perform. The 
gingival tissues are markedly resistant to infection and hemorrhage and they 
are easily accessible. 

Selikoff and Robitzek*? found the gingival biopsy to be positive in 14 
of 18 cases (78 per cent) in which the diagnosis of amyloid disease had been 
made with reasonable certainty. A negative biopsy, therefore, does not rule 
out the possibility of amyloid disease. 

However, of greatest significance is the fact that gingival biopsy may 
demonstrate amyloid when all other clinical diagnostic methods fail to estab- 
lish a diagnosis. Five patients who showed one or more signs of the disease 
but in whom the Congo red test was ineonelusive (only partial absorption in 
repeated tests) had gingival biopsies that were positive for amyloid. Three 
of these were subsequently documented by histologic examination of other 
tissues. 

There is no correlation between the amount of amyloid deposited in the 
gingivae and that in the visceral organs. 

Amyloid, a misnomer coined by Virchow, is not, as the name implies, a 
starchlike substance. On the contrary, it is an abnormal protein, homogenous, 
pale, and slightly acidophilic in appearance. It is deposited extracellularly, 
characteristically in areas of great vascularity, in the walls of arterioles and 
beneath the endothelium of capillaries or sinusoids. 


*National Institute of Health Research Fellow in Pathology, Faculty of Medicine, 
Columbia University. 

**National Institute of Health Research Fellow, School of Dental and Oral Surgery, 
Faculty of Medicine, Columbia University. 
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Moore® divides amyloid disease into four categories: (a) secondary 
amyloid disease, (b) primary amyloid disease, (¢) amyloid associated with 
multiple myeloma, and (d) tumor-forming amyloidosis. It is the first type 
with which we are concerned. 

Secondary amyloidosis is usually, as the name implies, secondary to a 
chronie disease, such as osteomyelitis or other chronic pyogenic infection, 
tuberculosis, or syphilis. Pearlman‘ stated that amyloid is found in 40 per 
cent of all patients with chronic pulmonary tuberculosis and in a somewhat 
higher percentage of patients with tuberculosis of the bone and of the paren- 
chymatous viscera. 

The gross appearance of the gingivae in secondary amyloid disease is 
entirely normal. The amyloid which may be present is microscopic in amount, 
and appears in the papillary layer of the corium. 
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Fig. 1.—Photomicrograph of the epidermo-dermal junction of the alveolar gingivae of 
a patient with secondary amyloid disease. The arrow points to several islands of amorphous, 
hyalinized material which stains metachromatically with crystal violet. These amyloid de- 
posits are within the papillary layer of the dermis adjacent to small capillaries. (430. 144 
original magnification.) 


To obviate the necessity of multiple biopsies of the gingivae and muco- 
bueeal areas,” a single biopsy may be effectively employed. A strip of tissue 
approximately 4 mm. wide, extending from mucobuceal reflection to and 
ineluding the interdental papilla, is excised down to the periosteum. The 
upper cuspid, premolar area is chosen for ease of operation and esthetics. 
One biopsy, then, includes free and attached alveolar gingivae and areolar 
mucosa. The incision may be closed by a single suture. The tissue is fixed in 
formalin, embedded in paraffin and serial sections are cut. 
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Lieb® presented a technique of staining that yields good results: 
| ' 


Crystal violet, saturated alcoholic solution 10 ee. 
(Methy] violet may be preferred for its 
redder color.) 
Hydrochloric acid 1 @.e. 
Distilled water 300 @.e. 


The tissue is stained for five minutes to twenty-four hours, and mounted 
from water in a solution of 50 Gm. Abopon* in 25 ¢.c. distilled water. The 
amyloid stains metachromatically a reddish purple. Diffuse daylight is pre- 
ferred for examination. 


The authors are indebted to Dr. I. J. Selikoff for his generous aid in this presentation. 
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Pharmacology and Therapeutics 


PENTOTHAL SODIUM 


Murray R. Winston, M.D., Boston, Mass. 


ENTOTHAL or Thiopentobarbital (N.N.R.) is an ultrashort-acting bar- 
hiturate for intravenous use. It was first introduced clinically by Lundy in 
1934. 


Pharmacology: 

Depresses the cortex and inhibits convulsions. 

‘Depresses the vasomotor center, causing a drop in blood pressure. 

Decreases minute volume exchange of lungs, decreasing oxygen consump- 
tion, without change of blood CO.. 

Depletes glveogen reserve of the liver and raises the blood sugar. 

Data on hepatic damage are inconclusive. 

Nonprotein-nitrogen is not changed; no evidence of renal damage. 

Bleeding time, coagulation time, and white blood cells are not changed. 

No irritation to mucous membranes. 

Pharyngeal reflexes are not abolished. 

Laryngeal reflexes are not abolished, and may even be hyperactive. 


Passes through the placenta. 
Fate: Destroyed rapidly by the liver and other tissues. 


Dosage: From 0.1 per cent solution (given by continuous drip method) to 
214 per cent solution intravenously. The 5 per cent solution is not recom- 
mended beeause it may cause skin slough from subcutaneous extravasation 


during administration. 


Contraindications: 

Cireulatory disturbances. 

Anemias. 

Liver and kidney diseases. 

Toxemias and acidosis. 

ixtremes of age. 

Chronie pulmonary diseases with low vital capacity. 
Respiratory obstructions, acute or chronie. 


The use of Pentothal Sodium is not recommended where there are no 
facilities for immediate intubation and resuscitation with 100 per cent oxygen; 
in other words it should always be administered by a fully trained anesthesiol- 
ogist, whether given in an operating room or in a dental office. 


270 COMMONWEALTH AVENUE. 


867 





ivi ati Bieta 


Vi 


Frei i miiVii i i 


Oral Roentgenology 


THE FACTOR OF EXPOSURE IN INTRAORAL ROENTGENOGRAPHY 
MatrHew Lozier, B.S., D.D.S.,* New York, N. Y. 


Y EXPOSURE of a roentgen film is meant the act of subjecting the emul- 
sion of a sensitized film surface to x-ray radiations. X-rays have the prop- 
erty of affecting the film in a manner similar to light, although not to as great 
an extent. Correct exposure of the film emulsion to the action of the x-rays 
is always essential, since among other things it greatly determines the density 
and contrast as well as the display of detail on the resulting roentgenograph. 


Factors Which Influence the Length of Exposure 


The required time or length of exposure of a film to the action of x-ray 
radiations depends upon the following four principal factors: 


1. The sensitiveness of the film emulsion. 
2. The milliamperage employed while the exposure is being made. 
3. The target-film distance. 
4. The density, thickness, and character, as to the ealcium content, of 
the tissue to be penetrated by the x-rays. 


Film Emulsion.—X-ray film, not unlike any other photographic film, 
comes as a thin sheet of celluloid base coated on either one or both sides with 
emulsion, a special-type sensitive-to-light material, such as compounds of 
silver and chlorine, bromine, or iodine impregnated wieh gelatine. When a 
film is coated on both sides with the emulsion, it is rendered considerably 
more sensitive when exposed to the rays, in addition to remaining flat during 
processing and drying. 

Of the three principal types of emulsion now used in dental films, the reg- 
ular or slow, the medium-speed or radiatized, and the lightning-speed, the 
double-coated medium-speed emulsion is in my opinion the one best suited 
for all-around purposes. Since the length of an exposure depends a good deal 
upon the character of the employed emulsion, it is always important to regu- 
late the exposure time in accordance with the type of emulsion employed. 
The regular emulsion requires the longest exposure of the three basic types. 


Milliamperage.—That portion of the x-ray tube where the flow of the 
electric current is momentarily interrupted and where the x-rays are being 
generated is called the target. On the surface of the target there is a small 
round spot which is reinforced with tungsten or some other heat-resisting 


*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital; 
Former Attending Oral Surgeon, Bellevue Hospital. 


868 











EXPOSURE IN INTRAORAL ROENTGENOGRAPHY 869 


metal. This particular spot, commonly ealled the ‘‘foeal spot,’’ is the place 
in the x-ray tube where the path or course of the generated high-voltage 
electric rays, as they stream through the tube, are deflected into the x-ray 
cone, being simultaneously transformed into x-rays (Fig. 1). 


Ee: 


4 
i TARGET 


L feca/spor 
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Fig. 1.—X-ray tube. One of the most vulnerable parts of the x-ray tube is the so-called 
“focal spot” (A) located on the surface of the target. When more than the prescribed number 
of milliamperes is repeatedly generated in the tube, the focal spot gradually loses its original 
The roentgenographs produced with such a distorted focal spot usually lack in sharp- 


Vi 


shape. 
ness. 
The distance between the target in the x-ray tube and the surface of the film, when posi- 
tioned over the area to be examined, is commonly called the “target-film distance’ (A-B). ~ 
In order to produce a sufficiently sharp outline of the roentgenographic 2 
image, an important factor in a periapical exposure, the average ten-milli- j 
ampere dental x-ray tube possesses a very fine small focal spot essential for : 
this purpose. However, it may be of interest to note that an x-ray tube with . 
’ 


such a fine focal spot also possesses the following significant limitation: not 
more than ten milliamperes of current can be generated here without eventu- 
ally injuring the x-ray tube by mutilating, through distortion, the shape of 
the foeal spot. This essential limitation necessitates in turn a proportionally 
longer exposure than one needed with a more powerful twenty- or thirty- 
For example, a three-second exposure with a ten-milli- 


milliampere tube. 
ampere tube (3 by 10 = 30) ean be reduced to a one and one-half-second 


exposure with a twenty-milliampere tube (114 by 20 = 30). 

In ealeulating an x-ray exposure, the time factor as well as the milli- 
ampere must be taken into consideration. The duration or time of the ex- 
posure measured in seconds is estimated by a specially constructed timer 
found in the modern apparatus (Fig. 2). These seconds are multiplied by the 
number of milliamperes generated in the x-ray tube during the exposure as 
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registered on the milliammeter (Fig. 3). 


Thus, when a three-second exposure 
is made with ten milliamperes passing in the tube at that particular moment, 


we speak of the exposure as a ‘‘thirty milliampere second exposure.’’ It can 


thus be readily seen how closely the exposure time must always depend upon 
the milliamperage factor. 
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Fig. 2.—Exposure meter. Timing of an exposure can be carried out a good deal more 
exactly when an automatic timer, calibrated in full, half, and quarter seconds, is being employed 

Fig. 3.—Ampere and voltmeter. In order not to exceed the number of prescribed mill- 
iamperes (generated in the x-ray tube while the latter is being activated) and in order not to 
operate with less milliamperage than needed for adequate roentgenographic quality, close obser- 
vation of the milliammeter, where the number of the generated milliamperes is registered during 
the exposure, is at all times essential. The voltage in the modern-type apparatus registers 
automatically and requires no adjustment or observation. 


Target-Film Distance.—Dy target-film distance we understand the dis- 


tance or space between the target on the x-ray tube and the surface of the 
film, when the latter is positioned over the area of examination. While it has 
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heen conelusively determined that the longer the target-film distance is the 
truer will be recorded the perspective of the tissue under examination, for 
practical purposes the conventional eleven-inch target-film distance is the 
most appropriate in intraoral roentgenography. This distance is obtained when 
the tip of the conventional-length x-ray cone (about four inches in length) 
rests against the patient’s face while the film packet is positioned in close 
contact with the oral tissue. 

A considerably longer exposure, which is necessary and usually invites 
movement, and an inereased difficulty in estimating correct angulations may 
he considered as the two principal objections to the employment of a longer 
target-film distance in intraoral roentgenography. However, it has also been 
found that whenever close adaptation of the film packet to the region of ex- 
amination was carried out, satisfactory perspective and all necessary detail 
were usually obtained, even with the conventional target-film distance. When 
close adaptation is impossible, as in extraoral roentgenography, the target- 
film distance should preferably be increased. 

Krom the previous paragraphs it can be readily understood why the 
target-film distance must always be taken into careful consideration when the 
exposure time is being estimated. 

Character of the Tissue——The length of the average exposure also de- 
pends considerably upon the density, thickness, and the character of the tis- 
sue the x-rays have to penetrate. A patient with a large, heavy face made up 
of well-ealcified bone ordinarily requires a considerably longer exposure than 
one with a thin, small face. A child usually requires a shorter exposure than 
an adult. The anterior section of the jaws can ordinarily be more readily 
penetrated by the x-ray than the posterior, and requires, therefore, less ex- 
posure. The length of exposure may also depend upon the character of the 
particular tissue we are planning to examine. Thus, the accurate display of 
the pericemental tissue or the outline of the pulp chamber will require con- 
siderably less exposure time than the portrayal of a hypercementosed apex. 

Since the consistency of bone, tooth structure, and the general character 
of tissue architecture may vary and is an unknown factor as far as required 
exposure time is concerned, it is good practice when an extensive roentgen- 
ographie examination is being undertaken first to process one or two films 
hefore proceeding with the rest of the examination. This makes it possible to 
determine the required exposure time for the case on hand at the beginning 
instead of going through the entire examination, only to discover later that 
the employed exposure time was incorrect, being usually inadequate. 


Exposure Time.— With the employment of a double-coated medium-speed 
film, ten milliamperes generated in the tube during the exposure, and an 
eleven-ineh target-film distance, the following exposure time will be found 


quite satisfactory for a medium-faced adult of practically any age: 
Upper molars, three and one-half seconds. 
Upper premolars, canines, and incisors, two seconds, 
Lower molars, premolars, and canines, two seconds. 


lower ineisors, one and one-half seeonds. 
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In addition, the following factors pertaining to the exposure time should 
also be taken into consideration: 


a. For better definition of the apical portions of the lower canines and 
incisors, particularly when the smaller-sized periapical film packet is being 
used, the average exposure time should be two and one-half seconds. 

b. When the exposure time of edentulous regions is appreciably reduced, 
as it is frequently being suggested, the contrast and general quality of the 
resulting roentgenograph will usually be found inadequate. 

e. Elderly people, contrary to prevailing opinion, do not necessarily re- 
quire longer exposures; some indeed show evidence of decalcification of the 
skeleton. 

d. Large, heavy-faced adults require an additional one-half to one second 
exposure. Small-faced adults and children over 12 may require about one- 
half second less exposure. Children under 12 may require three-quarters to 
one second less exposure than a small-faced adult. 

e. When, instead of a medium-speed, a regular or lightning-speed film is 
being employed, it is good practice to follow the directions of the manufac- 
turer as to the exposure time, of course taking into consideration also the 
milliamperage employed, the character of the patient’s face, as well as the 
region to be examined. 


Overexposure and Underexposure.—Contrary to frequently expressed 
statements that overexposure in intraoral roentgenography is extremely det- 
rimental to the production of a satisfactory diagnostic roentgenograph, it has 
been my personal experience that such is not at all the case. As a matter of 
fact, even intentional overexposure will rarely alter the quality of the re- 
sulting roentgenograph as long as the precision-inspection developing tech- 
nique is being employed. 

Underexposure, on the other hand, has been found to be a deciding factor 
in producing roentgenographs lacking the necessary contrast, density, and 
clarity. The idea of prolonging the developing time for underexposed films 
in the hope of forcing out and generally improving the image is grossly er- 
roneous. The roentgenographie image is not created in the processing solu- 
tions, being produced solely during the act of subjecting the film emulsion to 
the influence of the x-ray radiations. The principal function of the process- 
ing solutions is to reduce the salt of the metallie silver and thus render the 
image visible. The only thing accomplished by considerably prolonging the 
development of an underexposed negative is to fog the already weak high- 
lights and completely destroy any diagnostic value the film may still possess. 

With the employment of precision-inspection developing technique, 
which is preferable to the timing method, an underexposed film will, not un- 
like a properly exposed film, assume a densely dark hue when placed in the 
developer, misleadingly suggesting that the negative is completely developed. 
In spite of this sign, however, the fully processed roentgenograph will usually 
be found utterly lacking in diagnostic quality. 
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On the other hand, with the employment of the same developing tech- 
nique, an overexposed film will assume, in a possibly shorter period of time, 
a densely dark hue in the developer, again suggesting that the negative is com- 
pletely developed. This fully processed roentgenograph, however, will usually 
be found to be of proper density, contrast, and all-around satisfactory quality. 

For this reason, when in doubt as to the exact exposure time required for 
a particular patient or a particular area, moderate overexposure is recom- 
mended at all times, provided, of course, the precision-inspection technique is 
being employed in the developing. The principal drawback to an increased 
exposure time is the ever-present possibility of movement. The possibility 
of secondary radiation fogging concomitantly with prolonged exposures is 
practically nil when the lead foil-backed film packets are being employed. 


Aged Films.—It is a well-known fact that after a certain period of time 
it loses its best quality, particularly its sensitivity. This explains the reason 
why a roentgenograph produced with an outdated film usually appears dull, 
foggy, and at times utterly lifeless. This lack of quality cannot be com- 
pensated or reclaimed, even in a small measure, by an increased exposure, 
longer developing, or any other corrective measure. For the best roent- 
genographie definitions, therefore, only fresh films should be employed, and 
such films should be used before the expiration date noted on the film-box 
container has been reached. 
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Oral Pathology 


A COLLECTIVE REVIEW AND ATLAS OF DENTAL 
ANOMALIES AND DISEASES 


Ilenry M. GotpMAN, D.M.D., AND JACK BLoom, D.D.S., Bosrox, Mass. 


Introduction 


HILE earies is the most important disease which affects the tooth sub- 

stance, there are many developmental anomalies, diseases, and injuries, 
both developmentally and mechanically induced, by which the structure of 
ts the tooth is altered. The dentist should be familiar with these conditions 
since their proper diagnosis will guide him in their prognosis and treatment. 

This paper is presented both as a collective review and as an atlas; it will 
include the ¢linical, roentgenographic, and histopathologic features as well as 
the etiologic factors, where they are known. The conditions described are 
listed in Table I. They are grouped in the following two categories: (1) 
those conditions which come about during the formative period of the tooth; 
(2) those conditions by which the tooth becomes affected after it has formed, 
and which consequently may be considered aequired. 





TABLE | 
FORMATIVE ACQUIRED 

1. Macrodontia 9. Abrasion — 

2. Microdontia 10. Erosion 

3. A. Anomalies in the crown A. Idiopathic 

i 1. Supernumerary cusps B. Chemical 

- 2. Enamel drops or pearls 11. Idiopathic resorption 
” RB. Anomalies in the root 12. Conerescence 
4 tf, Gemination 13. Cemental tear 
+ ). Supernumerary teeth 14. Fracture 


6. Anodontia 
A. Partial 
B. Complete 
7. Dens in dente 
8. Dysplasia 
A. Hypoplasia 
B. Hutchinson’s teeth 
C. Mottled enamel 
D. Odontogenesis imperfecta 
Kk. Opalescent dentine 
F. Amelogenesis imperfecta 
In the formative conditions, the progress of the disturbance becomes rela- 
tively static once the period of development is over, and it remains only for 
the dentist to treat the affected teeth, if necesary, for purposes of esthetics, 
From the Oral Pathology Laboratory, Beth Israel Hospital. 
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function, or prevention of further damage. However, in the case of the acquired 
conditions, which in many instances may be progressive, it is of the utmost im- 
portance that the dentist ascertain the nature of the lesion and if possible re- 
move its cause as well as correct the damage sustained by the tooth. 

Since the bibliography is so extensive, no direct references to sources of 
information will be made in the text. However, the bibliography is included 
at the end of the paper with the individual conditions serving as headings un- 
der which all references pertaining to them are listed. 

Formative Anomalies 

Macrodontia (Gigantism of Teeth).—Extremely large teeth, usually not 
in proportion to the size of the jaws, are occasionally encountered. The ab- 
normal size of the teeth may result from gigantism of pituitary origin and 
suprarenal hyperfunction; if so, the canines are long and pointed (Fig. 1). 





Fig. 1.—Two teeth removed from a pituitary giant. Note that the cuspid is nearly 40 mm. in 
length, 

Cross inheritance may produce large teeth in small jaws; in these cases, the 
teeth are crowded and malocelusion usually exists. In occasional cases, only 
a few teeth may be affected. There are several cases on record of unilateral 
megadontism associated with a unilateral hyperplasia of all the structures of 
one side of the face. Radiographic examination is useful only in determining 
the length of the roots. There is no essential variation from the histology 
seen in a tooth of normal size. 

Microdontia.—Cenerally, in this condition both the crowns and the roots 
of the teeth are small; however, sometimes the crown may be of normal size 
and the root very short. Frequently, only a few or even a single tooth may 
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be affected. Supernumerary teeth are usually dwarfed (Fig. 2). Microdontia 
is most often seen in those teeth which are most likely to be congenitally miss- 
ing. Known factors which may cause this condition are: (1) dwarfism 
(especially if due to hypopituitarism and gonad hypofunction) with the 
teeth conforming in size to the skeleton; (2) cross inheritance with the teeth 
being hypoplastic. The size and length of the roots can be established radi- 
ographically. For the most part there is no significant microscopic pathology 





Fig. 2, A. Fig. 2, B. 
: Fig. 2.—A, X-ray and B, photograph of microdontia in supernumerary tooth occurring 
in the region of the maxillary first molar. Compare iis size with that of the premolar next 
to which it lies. 











Fig. 3. Fig. 4. 
Fig. 3.—A supernumerary cusp may be seen on the lingual of the lower right lateral 
incisor. 
Fig. 4.—Two examples of supernumerary cusps, one of which occurs on the lingual of an 


incisor and another occurs centrally on the occlusal surface of the third molar. 
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except in the ease of hypoplasia of the roots associated with opalescent den- 
tine, the pathology of which will be discussed in connection with that con- 
dition. However, in many instances microscopic examination reveals an ir- 
regular calcification of the dentine. 





Fig. 5. Fig. 6. 


Fig. 5.—Two cuspids exhibiting supernumerary roots. 
Fig. 6.—A three-rooted maxillary first premolar, two buccal roots and one palatal root. 





Fig. 7.—Examples of enamel pearls occurring on molars. Note that three of these molars 
exhibit supernumerary roots. 


Supernumerary Cusps.—Not infrequently, a tooth may exhibit one or 
more cusps which are in excess of its normal complement (Fig. 3). This is a 
developmental condition which affects principally the posterior teeth with the 
third molar being most often involved. Occasionally, the cingulum of an an- 
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terior tooth is found to be accentuated greatly, forming a supernumerary cusp 
(Fig. 4). The mulberry molar of syphilis is sometimes confused with this 
anomaly. The radiograph and histopathology are not significant. 





Fig. 8.—Radiograph disclosing the presence of an enamel pearl on the mesial aspect of a 
maxillary third molar. 





Fig. 9. Fig. 10. 
Fig. 9.—Gemination of mandibular left central and lateral incisors. Note the concave 
area in the gingival third which suggests a line of cleavage. 
Fig. 10.—Radiograph of the tooth shown in Fig. 9. A common pulp chamber and root 
canal can be seen. 


Supernumerary Roots.—This is a developmental anomaly in which the 
affected tooth exhibits one or more roots in excess of its normal complement. 
These roots show a normal histology and may be fully developed in size and 
shape or may be smal] and rudimentary. Sometimes they are fused to the 
other roots. They occur most frequently in molars, especially the mandibular, 
and in the premolars, which are normally single-rooted (Fig. 6). Occasionally 
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a two-rooted cuspid is seen and rarely a two-rooted incisor may be found 
(Fig. 5). The presence of supernumerary roots can be established by x-ray. 


Enamel Pearls.—These are small sections of enamel located usually at 
the cementoenamel junction (Fig. 7). They vary in size and may occur singly 
or multiply, occasionally reaching the size of a large pea. Clinically it may 
be impossible to distinguish an enamel pearl from a very smal] supernumerary 
fused tooth. They are located by x-ray examination (Fig. 8).  Miero- 
scopieally, the latter contains dentine and pulp. Not infrequently enamel 
pearls are covered by cementum and ean be found in the study of histologic 
sections. 





Fig. 12.—Reconstruction of the position which a supernumerary tooth occupied in relation to 
the roots of a molar. 


Gemination of Teeth—This is a developmental union of two adjoining 
teeth and is regarded by some investigators as an odontoma. Gemination is 
due to a developmental disturbance of unknown origin; perhaps it is an evo- 
lutionary phenomenon. In some cases, the union takes place in the crown 
alone; in other cases, both the crown and the root may be fused. (Figs. 9 
and 10.) In the latter condition there is only one root canal. Gemination 
is most common in the maxillary and mandibular incisor teeth, as well as in 
the second and third molars. Sometimes the twin formation is not distinet 
and it is impossible to distinguish between gemination and supernumerary 
cusps. By the use of x-ray it is sometimes possible to establish the number 
of root canals and pulp chambers. 

The significant histologic finding is that the dentine of two geminated 
teeth is contiguous; thus gemination may be differentiated from concrescence, 
in which condition one finds that two teeth are joined only by cementum. 


Supernumerary Teeth.—Any teeth in excess of thirty-two, the number 
which is normally found in the permanent dentition, are called supernumer- 
ary teeth. They are formed from extra tooth germs and may be either nor- 
mally shaped, rudimentray, or peg-shaped. They may be erupted or may 
remain embedded, erupting in later years or not at all (Fig. 11). The pres- 
ence of such teeth is believed to be a form of atavism. Cases have been re- 
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Figs. 13, 14, and 15.—This is a case of ectodermal dysplasia. 


hair, the deformities of the ears, and 
partial anodontia. The large palatal swelling is due to a dentigerous cyst. 
the center of this mass. The x-ray shows this condition to be a true partial. anodontia. 
are embedded. 


of the teeth are malformed and a few 
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ported in which supernumerary teeth occurred in successive generations in a 
family. Premolars are the most frequent in the occurrence of supernumer- 
ary teeth, sometimes being found bilaterally. Supernumerary molars are 
found at the ends of the dental arches and are called fourth molars (Fig. 12). 
Supernumerary central and lateral incisors are rare, and supernumerary cus- 
pids are extremely rare. Embedded supernumerary teeth can be diagnosed 
only by the use of x-ray. 


Anodontia.—Anodontia may be either total or partial. Total anodontia 
is a rare condition in which neither deciduous nor permanent teeth are 
formed. A much more common occurrence is that of partial anodontia, in 
the more severe cases of which usually only the lower incisors or first molars 
are present. Sometimes only the deciduous teeth may form, no permanent 
successors being produced; the teeth of one jaw may be missing, a condition 
often associated with partial anodontia of the other jaw. The teeth in cases 
of partial anodontia often have peg-shaped crowns. Congenital absence of 
teeth seems to follow a hereditary pattern; the defect has been traced through 
several generations and appears as a dominant hereditary charcteristic. 


In ectodermal dysplasia, the triad of primary manifestations consists 
of hypotrichosis, anhydrosis and asteatosis, and anodontia. Conspicuous as- 
sociated secondary manifestations are abnormality of nails, hyperpyrexia due 
to inability to perspire, deficiency of lacrimal, pharyngeal, conjunctival, and 
salivary glands, protuberant lips, and depressed saddle-nosed appearance. 
Ectodermal dysplasia is believed to be the result of a partial, in some cases 
complete, suppression of the development of the ectodermal tissue from which 
the affected structures arise. The genetic characteristics of this condition 
are not perfectly clear; however, at least in some cases, this appears to be an 
inherited, recessive, sex-linked trait. Patients with this condition may live 
quite normally with the exception that they suffer severe discomfort in hot 
weather. (Figs. 13, 14, and 15.) 

Radiographic examination serves to differentiate anodontia vera from 
pseudoanodontia, a condition in which the teeth develop but do not erupt. 


Dens in Dente.—This is a rare anomaly which is caused by an invagina- 
tion, either coronal or radicular in location, during the developmental stage 
of the tooth (Fig. 16). Clinically, the tooth is usually thick and deformed, 
and in the ease of coronal invagination the crown is conical and presents a 
tiny pin-point opening either in the area of the cingulum or at the tip of the 
cone. Recently, there have been two reports of this condition occurring 
bilaterally. 

Dens in dente is usually discovered in routine radiographic examination 
by which means one sees what appears to be tooth formation within the pulp 
chamber of another tooth (Fig. 17). In the coronal type the structure within 
the pulp appears to be an inverted tooth whose central cavity is lined by a 
material which has the radiopacity of enamel. Quite often there is seen a 
radiolucent area at the apex of the affected tooth, 
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Microscopie examination is of interest. In ground section, the structure 
which projects into the pulp chamber of the affected tooth is seen to be lined 
by dentine on the surface which is adjacent to the pulp, and by thin, some- 
what imperfectly developed enamel on the surface which faces the central 
chamber. Sometimes the enamel is found to be covered irregularly by small 
amounts of cementum. The central cavity is seen to be continuous with the 
depression which occurs on the coronal surface of the tooth, and the enamel 
which lines it is seen to be continuous with that covering the crown. Very 
often the pulp is necrotic, associated with which is a periapical inflammation 
producing the apical radiolucency seen in radiographic examination. The 
radicular type of dens in dente differs histologically from the coronal type 
in that the central cavity is lined by cementum rather than enamel. 





Fig. 16. Fig. 17. 


Fig. 16.—Coronal type dens in dente. Note the thick, deformed root with its wide apical 
foramen through which can be seen a portion of the inner dental formation. 
Fig. 17.—X-ray of dens in dente shown in Fig. 16. 


Dysplasia.—Dysplasia of the tooth is an abnormality in development 
which may affect the tooth as a whole or any of its component parts; the 
enamel is most often involved. The defects are characterized by changed 
form, hypoplastic defects, opaque spots, or mottled enamel. (Figs. 18 and 19.) 
The term is applied to an underdevelopment of the teeth causing an abnormal 
shape. It may affect either the crown or the root of the tooth. Examples 
of this are odontogenesis imperfecta (dysfunction of osteoblasts and odonto- 
blasts) and Hutchinson’s tooth. In odontogenesis imperfecta, the roots are 
seen to be hypoplastic, being short with thin walls and large pulp canals. 


Enamel Hypoplasia.—This condition is the result of a pre-eruptive dis- 
turbance of enamel formation. The defect is present when the tooth erupts 
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and persists unchanged throughout life. Thus, it differs basically from earies, 
abrasion, and erosion since these develop in sound teeth after eruption. 
Sechour and Sarnat found no etiologic agent in over 50 per cent of their cases, 
but in the remainder there was a history of rickets, hypoparathyroidism, or 
fluorosis. Because the defect is associated with the lack of enamel formation 
during a certain period of time, Schour suggested that the condition be ealled 





Fig. 19. 
Fig. 18.—Enamel hypoplasia can be seen affecting the lower incisors and cuspids. Note 
the sharp line of demarcation between the hypoplastic and normal enamel. 
Fig. 19.—Enamel hypoplasia affecting only the lower right central incisor, Turner’s tooth. 


chronologic enamel aplasia. Clinically, hypoplastic defects in enamel vary 
widely. In mild cases, the enamel may have several shallow grooves or pits 
in an otherwise smooth surface; in the more severe cases, the grooves or pits 
are arranged in horizontal rows around the crown and may extend deep into 
the enamel, often as far as the dentinoenamel junction, Sometimes the caus- 
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ative agent will have acted intermittently over a length of time with periods 
of quiescence; this is manifested in the enamel by rings of hypoplastic defects 
interrupted by normal enamel. There seems to be no greater incidence of 
caries in teeth affected by hypoplastic enamel. 

When the hypoplastic defects are quite severe, they become apparent 
radiographically as areas of decreased radiopacity in the crowns of the teeth. 


J ; 





Fig. 20.—Photomicrograph of a ground section of an incisor exhibiting enamel hypoplasia. 
can So can be seen to foliow the lines of Retzius, and the dentine underlying the defect is 

The most recent investigations in connection with enamel hypoplasia 
lend to the belief that it is the result of faulty formation of the enamel matrix 
due to degenerative changes in the ameloblastie layer. It has been found in 
examination of material from animal experimentation and of post-mortem 
material from infants that the ameloblastie layer undergoes progressive 
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changes which include edema, degeneration, and cyst formation; these changes 
result in defective matrix formation or complete failure of matrix formation 
during the period in which the causative agent acts. 

Examination of the erupted tooth with hypoplastic defects shows the 
pattern of the defects to follow the incremental lines of Retzius and in more 
severe cases to be accompanied by faulty dentine formation characterized by 
interglobular spaces. Where the dentine has become exposed, it becomes 
sclerosed. (Fig. 20.) 

In many instances only a single tooth out of an entire dentition may show 
evidence of hypoplastic defects. These are usually caused by an inflammation 
around the root of a deciduous tooth resulting in a localized disturbance in 
the enamel organ. 


Hutchinson’s teeth are seen in patients with congenital syphilis. The tooth 
is characterized by the absence of the central tubercle of the crown with a 
resultant central migration of the mesial and distal tubercles, leaving a semi- 
lunar notch in the place of the central tubercle (Fig. 21). The crown does not 
have incisal angles as normally seen in an anterior tooth; in their place are 
convex surfaces which converge toward the semilunar notch. 





Fig. 21.—Examples of Hutchinson’s incisors. The maxillary central and left lateral incisors 
are affected and exhibit the typical semilunar notch. 


Although the x-ray will clearly reveal the defect of Hutchinson’s tooth, it 
is superfluous since the diagnosis can be made by clinical examination. 

The Hutchinson’s tooth shows a normal microscopic anatomy with the ex- 
ception of the crescentic defect which is characterized by a thin layer of 
poorly formed enamel which may be lost soon after eruption. The dentine 
underlying this defect is often found to be selerosed. (Fig. 22.) 


Mottled Enamel (Fluorosis).—F luorosis is caused by fluorine in excess 
of one part per million in the drinking water. Mottled enamel affects the 
teeth during the period of enamel formation only; thus, if a person spends 
the first six or seven years of his life in an area of endemic fluorosis, he would 
most likely have enamel defects. However, if an individual were to move to 
an endemic locality after the period of development of the enamel of his 
teeth, he would not develop mottled enamel. In teeth only slightly affected 




















above the chalky areas. 
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by fluorosis, the enamel is dull, opaque, and chalky white. The surfaces 
of the teeth are smooth and even, although there may be marked discoloration 
(Fig. 23.) In severe eases of fluorosis, in addition 


to the discoloration and chalky appearance of the teeth, there are usually 





_ Fig. 22.—Photomicrograph of a ground section of the Hutchinson’s tooth (right central 
incisor) seen in Fig. 21. A thin layer of imperfectly formed enamel and sclerosed dentine can 
be seen to be associated with the defect. 

large, irregular defects similar to other hypoplastic defects. Both the max- 
illary and mandibular teeth may be marred by rows of irregular, shallow 

In some cases much of the substance of the teeth is missing. 

In mottled enamel experimentally produced in rats, changes are seen 
The dentine changes consist of interglobu- 


pits. 


both in the enamel and dentine. 
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lar spaces which are associated with faulty calcification. The changes seen 
in the enamel consist of an imperfect formation and calcification with the 
ganoblasts showing signs of alteration and degeneration. Similar enamel 
changes have also been described in decalcified sections of human teeth. The 
fluorine appears to have a selective action on the enamel epithelium. 





Fig. 23.—Mottling of the enamel of all the teeth of an individual who spent his formative period 
in an endemic area of fluorosis. 





Fig. 24.—Photograph of teeth exhibiting opalescent dentine. Note the dark opalescent 
appearance of the teeth. The crowns are normal in size and shape and have not under- 
gone destructive changes. 


Opalescent Dentine.—This is a hereditary developmental defect of the 
dentine characterized by faulty formation and hypoealcification. Grossly the 
teeth present a bluish-gray or brownish-gray color with an opalescent appear- 
ance (Fig. 24). In many cases the enamel, which is believed to be normal, is 
chipped off, and the dentine is quickly abraded so that the teeth are soon 
worn down to the free margins of the gingiva. Sensitivity to pain stimuli 
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applied to the dentine is minimal or entirely lacking, with the patient being 
able to undergo operative procedures upon the teeth without any sensation 
of pain. In testing with a pulp tester these teeth are found to be vital and 
show reduced sensitivity to thermal change. 

Often this condition is found to be concomitant with osteogenesis im- 
perfeeta, which is a hereditary disease affecting bone. However, numerous 
eases of opalescent dentine have heen seen in which the investigators have 
been unable to demonstrate any significant systemic findings. The condition 
may affect both the deciduous and the permanent teeth. It has been found to 
be a dominant, heterozygous, hereditary condition. 

Upon radiographie examination (Fig. 25) these teeth exhibit hypoplastic 
roots and pulp chambers and root canals which are either entirely obliterated 
or nearly so. The crowns are seen to be normal in shape in those teeth which 
are unerupted as well as in those teeth from which the enamel has not been 
lost. The abnormality of the root is seen to start abruptly at the cervix of 
the tooth. Oceasionally, apical radiolucent areas are found associated with 
a negative history of trauma and with no earies or restorations being found. 
The roentgenographie studies indicate that the dentinification of the pulp 
chambers and root canals and the opalescence are a posteruptive phenomenon. 

Microscopic examination shows the pathology to be limited for the most 
part to the dentine. Although some changes in the enamel and cementum 
have occasionally been reported, the inconstant findings suggest that they 
were probably unrelated. Thus we ean say that, on the whole, the enamel 
and cementum are normal. 

The dentine exhibits an altered architecture characterized by a decreased 
number of Tomes’ fibrils which run an irregular course and branch consider- 
ably, by a defective calcification, and often by markedly accentuated inere- 
mental lines; in addition, whereas the cireumpulpar dentine is always found 
to be abnormal, some men have described a normal mantle dentine. Often a 
dentinal tubule will be seen to be hypertrophied. It was suggested by Hodge 
that those teeth which do not undergo the severe destructive changes are 
those which histologically show an unaltered mantle dentine. It is his belief 
that a defective dentinoenamel junction is the cause of the chipping away of 
the enamel. The obliteration of the pulp chambers is seen to be due to a 
dentinification by an atypical cireumpulpar dentine. 

(hemical findings show the enamel to have a normal composition, whereas 
the dentine is found to have a high organie and low inorganie content. Phys- 
ical tests also show the enamel to be normal, while the dentine exhibits a low 
density, low x-ray absorption value, and low microhardness. 

Amelogenesis Imperfecta—Amelogenesis imperfecta is an abnormal con- 
dition of the teeth in which the enamel formation and/or ealcifieation is de- 
fective (Fig. 26). It has been shown to ke an anomaly exhibiting a dominant 
mendelian character. There are two types of defects associated with this 
condition: one is a hypoplasia of the enamel and the other is a hypoealeifiea- 
tion of the enamel Both the deciduous and the permanent dentitions are af- 


’ 


fected (Fig. 27). 
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Hereditary enamel hypoplasia (Weinmann) is a quantitative defect in 
which clinically the crowns of teeth are seen to be hard and glossy, cone- 
shaped or cylindrical, and yellow in color. All cases show multiple impac- 
tions of the teeth. Hereditary enamel hypocalcification (Weinmann) is a 
qualitative defect in which the enamel remains in the matrix state. The 





Fig. 26.—Photograph of amelogenesis imperfecta in deciduous teeth. This is a case of 
hereditary enamel hypocalcification. Note that the enamel has been partially worn off on many 
of the teeth. 





Fig. 27.—Another case of amelogenesis imperfecta of the same type as shown in Fig. 26 and 
seen in a member of the same family (sister, aged 7144 years). 


enamel is found to be soft and insoluble in acid and is soon lost because of 
mechanical stresses. If one examines the unerupted teeth by means of x-rays 
or the erupted teeth before the enamel is lost, he will find them to have a 
normal-shaped crown. The teeth exhibit a brown color due to the secondary 
imbibition by the enamel of blood pigments and food material. 
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Hereditary enamel hypoplasia is characterized radiographically by a 
seeming lack of enamel covering. Embedded teeth are seen which exhibit 
punched-out, radiolucent areas in their crowns indicating resorption, thus 


their failure to erupt. 

Radiographically, teeth affeeted by hereditary enamel hypocalcification 
exhibit a crown of normal contour but having the radiopacity of dentine. 

Hereditary enamel hypoplasia shows the enamel to be thin but fairly well 
matured. The resorptive process in the embedded teeth is seen to be the 
result usually of osteoclastic activity with the resorbed portions being re- 
placed by an osteocementum. It appears that the resorption is due to a pre- 
mature degeneration of the reduced enamel epithelium which normally serves 
a protective function until the tooth erupts. In many cases, cementum can 
be seen incompletely covering the crown; this cementum formation is inter- 
preted by some as an attempt to protect the crown from the resorptive process. 

Hereditary enamel hypocaleification shows histologically that the enamel 
matrix has been perfectly formed. The fact that the enamel is preserved in a 
decalcified section indicates that it is probably in a matrix state. All other 
structures of the teeth so affected are normal. 


Acquired Defects 

Abrasion.— Attrition is a normal process of wear affecting the occlusal 
surfaces of posterior teeth, the incisal surfaces of anterior teeth (Figs. 28 and 
29), and the interproximal surfaces of all teeth. This is a progressive phe- 
nomenon which oceurs throughout life; in aged individuals who have retained 
their teeth, the end result will be variable depending on the physical prop- 
erties of the teeth and the masticatory and dietary habits of the individual. 
However, when a tooth, a group of teeth, or all the teeth show a degree of wear 
which is much greater than that normally seen in an individual of a given 
age, the condition known as abrasion exists. The more important causes of 
abrasion are as follows: (1) defective formation of the teeth (amelogenesis 
imperfecta, opalescent dentine, enamel hypoplasia) ; (2) loss of teeth resulting 
in the excessive use of the remaining teeth; (3) habits (bruxism, improper 
toothbrushing, pipe smoking, cigar smoking, tobacco chewing) ; (4) oceupa- 
tional practices (glassblowers, cobblers, musicians, seamstresses, hairdressers). 

Improper toothbrushing, which is a common offense, causes an abrasion 
of the necks of the teeth accompanied by a recession of the gingiva. Usually 
only the labial and buccal surfaces are affected. Injurious brushing is more 
likely to affect the cuspid region than other areas because this tooth is usu- 
ally the center of the area first attacked by the hard bristle in brushing and 
because it forms the height of the contour of the arch. 

In all abraded areas, sclerosis of the dentine in response to injury causes 
a glazed appearance of the dentine where it has become exposed. 

Histologic study of sections of abraded teeth shows the dentine in af- 
fected areas to be sclerosed (Fig. 50) while there is a deposition of secondary 
dentine on the pulpal wall in areas corresponding to the abraded portions 
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Fig. 25. Fig. 29. 


Fig. 28.—Marked occlusal abrasion. Note the roughened edges of the teeth and the lack 
of abrasion of the upper right central incisor which has no antagonist. 

Fig. 29.—A markedly abraded tooth whose crown is entirely gone and into whose root 
has been worn a wedge-shaped depression. The secondary dentine which has obliterated the 
pulp chamber can be seen in the center of the abraded area. 





fie. 


Fig. 30.—Photomicrograph of the incisal edge of an abraded incisor. The dentine which has 
been exposed is markedly sclerosed. 
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(Fig. 31). Consequently, the pulps do not become exposed unless the process 
of abrasion is so rapid as to exceed the rate of deposition of the secondary 
dentine. 


Erosion.—In essence, erosion appears to be a wasting of the tooth (Fig. 
32). Tooth substance is lost resulting in several types of characteristic lesions. 
Erosion may be divided into two types, idiopathic and chemieal. 

Idiopathic erosion is a progressive condition which occasionally becomes 
arrested spontaneously ; its cause has not been established definitely, although 
some investigators believe that mouth acidity is an important predisposing 
factor. It oceurs as dish-shaped areas on the labial surfaces, as wedge-shaped 
areas near the free gingival margin, as flattened areas removing the convexity 
of the entire labial or buccal surface, or as irregular and figured areas. 


Fig. 31.—Photomicrograph of an abraded cuspid which exhibits partial obliteration of 
be pulp chamber by secondary dentine which has formed as a protective reaction to the 
abrasion. 


The etiology of chemical erosion can be traced to such habits as continual 
sucking of acidified candies or lemons and excessive drinking of citrus juices 
(lig. 33), to chronie regurgitation and to the use of hydrochloric acid in the 
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treatment of achlorhydria (Fig. 34). In this condition the enamel may be 
partially or completely gone and the shape of the wasted areas may often be 
determined by the toothbrushing habits employed by the individual. The 
teeth present a dull, lusterless appearance and may have either a smooth or a 
rough surface. Those cases associated with regurgitation show the lingual 
surfaces of the teeth to be principally affected, quite often being entirely 
denuded of enamel, whereas cases associated with the therapeutic use of 
hydrochlorie acid show the labial surfaces to be principally affected. 

Histologically, approximately the same changes as are seen in abrasion 
are found in this condition (Fig. 35). 





Fig. 32.—Cervical erosion of the idiopathic type. Note the dull, lusterless convex lesion. 





Fig. 33.—An example of erosion which was the result of habitual sucking of lemons. A 
erescentic lesion exhibiting a chalky, dull, lusterless appearance is present on the upper right 
central incisor. 

Idiopathic Resorption.—This is a resorptive process affecting the tooth 
which may start either internally or peripherally and is characterized by an 
apposition of an osteocementum into the resorptive areas. Since both the 





Fig. 34.—Wasting caused by chronic regurgitation of a psychogenic origin. The complete 
denudation of the lingual and palatal surfaces of the lower and upper anterior teeth is quite 
striking. Note the complete loss of incisal contact of the anterior teeth. 
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resorption and the apposition go on at the same time, the picture is subject 
to great variation. This process may be found in the crown of the tooth, 
leaving only a thin layer of enamel and resulting in discoloration of the tooth. 








Fig. 35.—Photomicrograph of a cuspid affected by erosion. A reactive secondary dentine forma- 
tion with the erosive process penetrating well into it is evident. 

Occasionally, the resorptive process stops before the tooth is destroyed and it 
may be saved; however, more often, the tooth is severely damaged (Fig. 36), 
and subjective symptoms such as pain set in resulting in the loss of the tooth. 
Often this condition is seen to attack embedded teeth. While idiopathic 
resorption is seen rarely on a generalized seale, in one instance all the teeth 
were affected; in this case the patient was suffering from fragilitas ossium. 
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Fig. 36. Fig. 37. 

Fig. 36.—xX-ray of maxillary lateral and central incisors which are involved by a process 
of idiopathic resorption. The root of the central incisor shows the process, as evidenced by 
radiolucent areas. 

Fig. 37.—X-ray of an upper central incisor affected by the central type of idiopathic 
resorption. There is a radiolucent area at the apex of this tooth. 


Fig. 38. Fig. 39. 


Fig. 38.—X-ray of an embedded tooth undergoing a process of idiopathic resorption. 
Fig. 39.—A molar exhibiting idiopathic resorption. Note the replacement of tooth struc- 
ture by a bonelike substance. 
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The resorptive phase produces osteolytiec areas which are easily diagnosed 
by radiographic examination. A round enlargement of the root canal or 
pulp chamber is typical of the central or internal type (Fig. 37). In the 
peripheral lesion, the osteolytic defect extends inward from the outside of the 
tooth (Figs. 38 and 39). In advaneed eases it is impossible to discern the site of 
origin. The full extent of the resorption cannot always be visualized because 
the deposit of osteocementum on the walls of the defect decreases the radio- 


lucent area. 





Fig. 40 Fig. 41. 
Fig. 40.—Photomicrograph of a tooth undergoing idiopathic resorption. This process has 
been repaired by an osteocementum at A and a medullary bone at B. 
Fig. 41.—Photomicrograph of two maxillary premolars exhibiting concrescence. The roots 


of these two teeth are joined by cementum only. 


Microscopie examination of the teeth affected by this condition reveals 
The replace- 


that the resorption is usually the result of osteoclastic activity. 
ment tissue consists of bone or an osteocementum substance (Fig. 40). 
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Concrescence (False Gemination of the Teeth).—In this condition, two 
teeth are formed separately and become fused by coalescence of their 
cementum (Fig. 41). Sometimes one of the two teeth remains unerupted and 
is discovered only in the process of extraction of the other member. Un- 
erupted supernumerary teeth are often seen fused to adjacent teeth. This 
condition must not be confused with true gemination. Fusion of the roots of 
two teeth can be diagnosed by the use of x-ray. 

Microscopically, the union of these teeth is seen to be by cementum only, 
in contradistinetion to gemination in which the union is by dentine. 

Cemental Tear.—A cemental tear is produced by trauma resulting either 
from a blow or from a malfunctioning occlusion and is characterized by a 
tearing away of the cementum from the root of the tooth (Fig. 42). The 
prognosis of a tooth so injured is usually excellent. 


Fig. 42.—Photomicrograph of the apices of four lower anterior teeth which exhibit both 
cemental tears and root fracture. The left central incisor whose root has been fractured has 
undergone repair by an ingrowth of fibrous tissue. In the inset which is an x-ray of these 
four teeth the line of fracture of the central incisor can be seen. The right lateral incisor 
exhibits a cemental tear which is being repaired by the same process as that of the root 
fracture. 


If the detached portion of the cementum is sufficiently large, it can be 
visualized radiographically as a radiopaque mass lying in the periodontal 
membrane. If the tear is incomplete, it may be seen as a radiolucent line 
within the cementum. The x-ray is of value in differentiating a cemental 
tear from a root fracture. 
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Histologically, the tear can be seen to be either complete or incomplete ; 
thus the torn fragment may bke either partially attached to the root or lying 
completely free within the periodontal membrane. The tear repairs quite 
readily by a fibrous ingrowth into the defect and a subsequent calcification. 
Occasionally, when the fragment is sufficiently far removed from the root sur- 
face, it may never become attached to the root by calcification but becomes 
attached by periodontal fibers which surround it on all sides. 


Fracture of Tooth.—This injury is the result of a blow to the tooth and 
may involve the enamel alone, the enamel and dentine with or without pulp 
involvement, or the root alone. If the injury is not too severe, the tooth may 
recover; however, if the injury is severe, it will usually result in death of 
the pulp necessitating its removal and root canal therapy. If the tooth is 
mutilated beyond repair, it is lost. Often fractured teeth fuse in abnormal 


positions (Fig. 44). 





Fig. 43. Fig. 44. 


Fig. 43.—X-ray of a fractured root ten years after injury. In this case bone is seen to 


have tormed in the site of the fracture and a periodontal membrane now covers both fractured 


surfaces. 
iain a eae ee At 2 Detect tooth with the coronal portion having repaired at 
I‘racture of the root can be diagnosed only by radiographie examination 
and is characterized by a radiolucent line in the area or areas of fracture. 
On microscopic examination a fractured root is seen to repair itself by an 
ingrowth of fibroblasts and formation of a connective tissue union between 
the two fractured portions. There may be an osteoclastic resorption of the 
fractured surfaces; however, a layer of cementoblasts aligns itself along the 
fractured surfaces and there is an apposition of cementum. This cementum 
may often be seen to extend for a distanee into the pulp chamber. Sometimes 
if the distance between the two fractured portions is sufficiently great, com- 
plete repair between the two fractured pieces does not take place and bone 
ean be seen to have grown into the area of fracture. (Fig. 43.) A periodontal 
membrane is formed and separates the bone from the fractured surfaces. 
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DESTRUCTION OF CALCIFIED DENTAL TISSUE IN AN 
OVARIAN DERMOID CYST 


IRVING GLICKMAN, D.M.D., ANp LEoNARD Rosinson, D.M.D., Boston, Mass. 


AVITIES in the enamel and dentine of teeth found in dermoid cysts were 
described as early as 1821.1 Since that time, several explanations of such 
tooth destruction have been presented. The first conceives of the destructive 
process as being identical with caries,” * except that it occurs in the absence 
of surface bacteria. The latter fact is offered in refutation of the chemico- 
parasitic theory of caries. According to the second view, such cavitation is 
different from caries and is due either to the decaleifying action of acid con- 
tents of the cyst,*° or to cellular resorption associated with inflamma- 
tion.® 7 ® ® 
Because the study of cavities in teeth of dermoid cysts offers additional 
information regarding destructive changes to which enamel and dentine may 
be subject, a correlated roentgenographie and histologic analysis of such a 
lesion is presented here. 


Material Studied 


Gross Description.—The specimen consisted of a segment of an ovarian 
dermoid cyst. Projecting approximately 7 mm. from the inner surface of the 
eyst wall was a hard, nodular, rhomboidal mass within which a tooth was con- 
tained. (Fig. 1, a.) There was a shallow cavity at the bottom of a fissure on the 
occlusal surface of the tooth. 


X-Ray Examination.— X-ray examination revealed a calcified structure, the 
upper portion of which resembled the crown of a tooth with clearly outlined 
enamel, dentine, and pulpal cavity. The lower portion of the calcified structure 
appeared as a rotated, rootlike, conical mass. Within the crown was an ir- 
regularly shaped radiolucent cavity which extended from the occlusal surface 
into the dentine. (Fig. 1, b.) 


Microscopic Examination.— 


Cyst Wall.—The cyst wall was for the most part composed of connective 
tissue with densely arranged collagenous fibers, diffusely interspersed among 
which were many fibrocytes. A corpus albicans occupied a considerable portion 
of the innermost area of the cyst wall. This consisted of a relatively homog- 
enous matrix and many stellate-shaped cells, the cytoplasm of which extended 
as fine fibrillar processes which united the cells in a syneytial network. 


Connective Tissue Capsule—A connective tissue capsule surrounded the 
tooth contained within the nodular mass protruding from the cyst wall (Fig. 
1, c). This capsule was continuous with the wall of the dermoid cyst and 
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covered all but a small portion of the occlusal surface of the tooth. Several 
perivascular accumulations of lymphocytes, histiocytes, and fluid exudate were 
scattered throughout the connective tissue. Also contained within the capsule 
were numerous irregularly spherical collections of epithelium of varying 
size. The smallest of these masses were formed entirely of spherical or 
polyhedral cells with small deeply staining nuclei. In the larger cell masses, 








C 


Fig. 1.—a, Section of cyst wall with protruding rhomboidal mass, 

.b, Radiograph of rhomboidal mass illustrated in a, showing relatively dense outer enamel 
covering and radiolucent cavitation in the occlusal surface. 

ce, Low-power survey showing tooth with cavitation in crown and wall of dermoid cyst. 
(Original magnification, 15x ; H & E.) E, Space formerly occupied by enamel removed in decal- 
cification of specimen. 
the central portions were occupied by cystic cavities surrounded by epithe- 
lium of varying thickness (Fig. 2). In some instances, the epithelial cells im- 
mediately bordering the cystic spaces were columnar, with faint pink eyto- 
plasm and peripherally displaced nuclei (Fig. 2, inset). In others, the 
epithelium was reduced to a few peripheral layers of flattened cells. 
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Enamel Cuticle—A deeply staining amorphous cuticular structure was 
continuous with the inner aspect of the connective tissue capsule and outlined 
the external border of the space previously occupied by enamel, removed in the 
preparation of the specimen (Figs. 1, c, and 3). Fragments of incompletely 
decalcified enamel adhered to the inner surface of the cuticle. 


Tooth Crown.—Approximately in the center of the occlusal surface of the 
erown, the cuticle together with the overlying connective tissue capsule in- 
vaginated to form a narrow stalk (Fig. 3, a and b). This extended through 
the enamel and was continuous with a connective tissue mass in the dentine 
(Figs. 4+ and 5). The connective tissue was contained within a craterlike 
cavity and consisted of a moderate amount of collagen with a marked diffuse 
infiltration of lvmphoeytes and histiocytes (Fig. 6). 





Fig. 2.—Cystic cavities within connective tissue capsule around tooth. Original magnifica- 
tion, 100xX; H & E. Inset, Detail of epithelium lining cyst showing mucous-secreting, non- 
ciliated cells. (Original magnification, 500x; H & E.) 

The dentinal border of the cavity was irregularly eroded. The remainder 
of the dentine was apparently unaltered. Elongated masses of bone and 
pink-staining osteoid projected from the dentinal wall into the connective 
tissue (Fig. 4). Deeply staining polyhedral and oval osteoblasts bordered the 
osteoid at the periphery of the projections. 


The Root.—The root was continuous with the crown and was embedded in 
the cyst wall. Several pyramidal-shaped zones of calcified fibrillar homog- 
enous matrix resembling corpus albicans were seen in otherwise normal- 
appearing dentine. 
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Occlusal surface of tooth showing connective tissue in close relation to enamel 


Fig. 3.—a, 
E, Space formerly occupied by enamel re- 


3. 
cuticle. (Original magnification, 50x; H & E.) 
moved in decalcification of specimen. 

b, Occlusal surface of tooth showing beginning invagination of cuticle and connective 
tissue into enamel. (Original magnification, 50x; H & E.) E, Space formerly occupied by 
enamel removed in decalcification of specimen. Note incompletely decalcified enamel adherent 
to inner aspect of cuticle. 
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magnification, 100x; H & E.) 


Fig. 4.—Cavitation within dentine filled with connective 
Note projections of bone extending from dentinal margin into the cavity. 
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tissue showing inflammatory 
(Original 





Fig. 5.—Detail Fig. 4 showing stalk which extends through enamel and unites external 


connective tissue capsule with cavity contents. 


Space on either side of stalk previously occupied 


by enamel. (Original magnification, 300x; H & E.) 
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Fig. 6.—Dentinal margin of cavity and connective tissue. Note prominent histiocytes. (Original 
magnification, 500; H & E.) 








Fi .—a, X-ray of maxilla showing horizontally embedded unerupted canine tooth. Note 
ae. Py cavitations in superior and inferior aspects of embedded tooth. 

b, Survey of area shown in a. The radiolucent areas appear microscopically as clearly 
outlined tissue-filled cavities in the calcified tooth substance. (Original magnification, 20x; 
H & E.) E, Space formerly occupied by enamel removed in decalcification. 
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The radicular dentine was entirely bordered by cementum which varied 
in thickness in different areas of the root. Occasional small, irregular periph- 
eral conecavities were seen in the cementum. Many of these contained a pale- 
staining homogenous material in apposition with their irregular margins. 

The root was surrounded by a narrow strip of connective tissue which 
was continuous with the cellular connective tissue stroma of the ovarian cyst 
wall. In two areas, the connective tissue separated the cementum from 
elongated plates of well-formed lamellated bone. 
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Fig. 8.—Detail Fig. 7, b, showing dentinal margin of cavity and connective tissue contents. 
Note prominent histiocytes. (Original magnfication, 500; H & E.) 


Discussion 
Correlation of the radiographie and histologic observations stimulates 
analysis of the manner of destruction of dental tissues never exposed to oral 
fluids, and a comparison of this process with caries. 
Of initial interest is the fact that the roentgenographie appearance of the 
lesion under consideration is entirely comparable to that of dental caries. 
Morphologically, however, it presents the following distinguishing features: 


1. The dentine bordering the zone of destruction is unaltered. This is in 
contrast to the decalcification, degeneration, and coalescence of dentinal 
tubules observed in earies. 

2. The cavity is filled with viable connective tissue which is derived from 
the connective tissue capsule, either by a process of invagination along a 
lamella or by actual penetration through the enamel cuticle. 

3. Bone is deposited in apposition with the dentinal margin of the cavity. 
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It is apparent that the microscopic features of the de*truction of calcified 
dental tissue in the dermoid cyst presented here bear no resemblance to those 
of dental caries as it occurs in teeth in their usual environment. Instead, the 
destructive lesion resembles the resorptive process observed in embedded 
teeth’® 11? in that loss of tooth substance associated with connective tissue 
proliferation and chronic inflammation is common to both. (Figs. 7 and 8.) 
Although this opinion is in agreement with that of previous investigators, it 
does not preclude the possible occurrence of the usual carious process in teeth 
of other dermoid eysts. 

The formation of cystic epithelial-lined cavities in the connective tissue 
capsule surrounding the tooth and the presence of glandular cells within the 
cystic epithelial lining are of additional interest because they lead to specula- 
tion regarding the formation of fluid within cysts of dental origin. The forma- 
tion of such fluid is generally explained on the basis of degeneration and 
liquefaction of centrally located epithelial cells.’* It is also suggested that the 
expansion of dental cysts is due to a diffusion gradient which results from a 
difference in osmotie pressure between the fluid in the cystie cavity and that 
of the surrounding tissue.’* Although our findings might be interpreted as 
offering another possible explanation for the formation of fluid within dental 
cysts, the differences in the microscopic appearance of the epithelial cells de- 
seribed here and those generally seen in dental cysts discourage such an in- 
ference. 

Conclusions 

The radiographic and microseopie features of tooth destruction in a 
dermoid cyst are described. It is pointed out that the microscopic features of 
the destruciive lesion in no way resemble those usually seen in dental caries. 
It is suggested that loss of tooth substance in a dermoid cyst may be entirely 
comparable to the resorption of teeth totally embedded in the jaws. 

The authors are indebted to Miss Anna Morse for technical assistance in the preparation 
of the material used in this study. 
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DENTIGEROUS CYSTS OF THE JAW 


Sou Bernick, B.S., M.S.,* Los ANGELEs, CALIF. 


Introduction 


HE dentigerous cyst is one of the pathologic growths originating from the 

epithelium of the enamel organ involving both the maxilla and the mandible. 
Paget (1854) was the first to define the term ‘‘dentigerous cyst’’ as a cyst that 
bears a tooth. Broea (1869) first pointed out that any developmental disturb- 
ance of the tooth follicle may lead to a eystic formation. Malassez (1885) 
originated the idea that this lesion arises from embryonic remnants of the 
enamel organ found in the periodontal membrane. 

Attempts to solve the question of the etiology of dentigerous cysts have 
met with disappointment. Tomes (1894) called attention to the small eystie 
vesicle which is formed between the crown of the erupting teeth and the tooth 
eapsule. This vesicle increases in size if the tooth fails to erupt. Galippe (1910) 
believed that the cysts arise either from stimulation of imperfectly formed teeth 
which are arrested in the course of their development or from epithelial rests in 
the adult jaws. Bloch-Jérgenson (1930) decided that dentigerous cysts are of 
inflammatory origin caused by chronie periodontitis of the deciduous teeth. 
Lartschneider (1930) also came to the conelusion that the pathogenesis of these 
eysts is of perifollicular inflammation. Stout in his text, ‘‘Human Cancer,’’ 
wrote, ‘‘Since the cysts and tumors that form in the jaws are inside the bone 
and in no demonstrable way connected with the alveolar epithelium in the early 
stages of their evolution, the presumption would be very strong that they arise 
from epithelial debris.’’ Sprawson (1922) stated that chemical irritation of 
the accumulating cystic fluid may be a prime factor in the proliferation of the 
epithelial lining of the cysts. Hauenstein (1937) described sixteen selected cases 
which showed both odontogenic cysts and adamantinomas formed from the 
primitive oral epithelium, and therefore they are closely related to each other. 
The variations in tumor formation are due to the degree to which parental cells 
have differentiated. Zegarelli (1944), reviewing the literature concerning the 
adamantoblastomas, came to the conclusion that there is a relationship between 
dentigerous cyst and adamantinoma. From his work with mice, he showed 
that dentigerous cysts are one stage in the development of an adamantinoma. 
He found in the jaws of rats cysts that appeared histologically similar to den- 
tigerous cysts. 

The relative infrequency of dentigerous cysts in comparison with the rather 
frequent occurrence of unerupted or impacted teeth leads one to believe that an 
inherent proliferation tendency of certain epithelial cells of the enamel organ 
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about some of the teeth is the deciding factor in the production of these cysts. 
The theory that pulp death with infection of the overlying deciduous teeth 
bears a relation to the oncoming permanent teeth is not sufficient to explain 
the pathogenesis of these growths. Cysts develop in localities where no decidu- 
ous teeth are found, i.e., in the third molar region. The exciting cause leading 
to the development of this lesion is not known. The most likely process is the 
breakdown and autolysis of a few cells of enamel origin probably due to pressure 
and movement during growth. As the cells continually break down, the de- 
generative products increase the size of the eysts. 


Observations 

An attempt was made to collect and study all dentigerous cysts reported 
in the literature and those available from the Department of Pathology, School 
of Medicine, and the Department of Oral Pathology, School of Dentistry, 
University of Minnesota. Only those cases were selected from the literature 
in which ease histories were available for analysis. This material seemed to us 
to offer a representative picture of the frequency of these cysts as the material 
collected was reported since 1900. 

Dentigerous cysts of the jaws are uncommon. It was found that the in- 
cidence of dentigerous cysts was 0.04 per cent of the admissions to the Dental 
Clinie at the School of Dentistry, University of Minnesota. This figure was 
based on the number of patients registered at the Outpatient Clinie at the 
School of Dentistry in a ten-year period (1931-1941). There were 2,134 oral 
lesions treated in the Department of Oral Pathology in the ten-year period, and 
of these, twenty-one were found to be dentigerous cysts. From the material 
in the Department of General Pathology it was calculated that 0.01 per cent 
of the operative specimens sent in for diagnosis were dentigerous cysts. A pos- 
sible explanation for the infrequent occurrence of this lesion in the material 
of the Department of Pathology may be the fact that the dentist recognizes 
this lesion as benign and does not send the specimen to the medical pathologist 
for diagnosis. 

TABLE I 








DENTAL ROOT CYST | DENTIGEROUS CYST] ADAMANTINOMA 

















PER PER PER 
AUTHOR NO. CENT | NO. CENT | NO. CENT TOTAL 
Baranoff, Chang, and Kimm 79 46.5 54 31.7 37 21.7 170 
Geschickter and Copeland 57 50 12 10.5 45 39.5 114 
Darlington and Lefkowitz 226 82.1 30 10.9 19 6.9 275 
University of Minnesota 122 53.5 34 14.9 72 31.5 228 
Total 484 61.5 130 16.5 173 21.9 787 








Dentigerous cysts oceur less frequently than do either dental root cysts or 
adamantinomas. In Table I the frequencies of dental root cysts, dentigerous 
cysts, and adamantinomas are shown. These were collected from the material 
studied by Baranoff, Chang and Kimm (1939), Geschickter and Copeland 
(1936), Darlington and Lefkowitz (1936), and the material at the University 
of Minnesota, 
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In the present study 217 cases were collected, 183 from the literature and 
34 from the material available at the University of Minnesota, Dentigerous 
eysts oceur with equal frequency in females and in males. One hundred thirteen 
eases or 52 per cent were found in males; ninety-three or 47 per cent affected 
females. 

It is generally agreed that this lesion affects early youth. Seudder (1912) 
concluded that they rarely appear during the first dentition. He found them 
most frequent during adolescence and early adult life, i.e., during or after the 
eruption of the second dentition. He rarely found a case after the age of 40. 
Waldron (1933) stated: 


These cysts are most likely to develop during this period (permanent dentition) and 
may be discovered about the age of ten. Most of them, however, are seen during the second 
decade, The occasional case seen after forty years of age makes one question the time of 
onset as necessarily occurring during the period of dentition; for it hardly seems probable 
that the cysts have been present for thirty or forty years. 


Baranoff, Chang, and Kimm (1939) in their study of 54 cases reported 
that the age incidence varied from 8 to 50 years, the third decade having the 
highest incidence. 

The age incidence of the material studied is illustrated in Fig. 1. This 
lesion occurs most frequently during the second decade where 31.4 per cent of 
the cases were found. Over 19 per cent of the cases were found in children 
under 10, and it was found that there were over 24 per cent of the cases beyond 
the age of 30. The youngest patient studied in the series at the University of 
Minnesota was a 22-month-old boy who had a eyst in the lower left deciduous 
molar region. The youngest case reported in the literature was a 28-month-old 
infant with a cyst in the upper left cuspid region (Howard, 1931). The oldest 
patient, a man aged 75 years, had a dentigerous cyst involving the upper right 
third molar. There was no relation found between sex and age. 

Seudder (1912) decided that these lesions occur in the mandible more 
frequently than in the maxilla. Maceaferri (1935) in studying 32 cases found 
20 in the mandible and 12 in the maxilla. There were 10 cases involving the 
upper and lower third molars, 11 cases situated in the upper cuspid area, and 8 
in the lower cuspid area. Baranoff, Chang, and Kimm (1939) in their study 
found 48 lesions in the maxilla and 6 in the mandible. Of the maxillary cysts 
28 were situated in the incisal region, the remaining limited to the cuspid and 
premolar regions. Thoma (1944) came to the conclusion that any tooth may be 
involved, most commonly the cuspid and third molar. There was no difference 
in the incidence between either mandible or maxilla. 

In the material studied, the mandible and maxilla were affected equally. 
Of the 217 cases collected 102 were found on the maxilla and 115 on the man- 
dible. Table II illustrates the involvement of the jaws and teeth. In the maxilla 
the incisal region (right cuspid to left cuspid) was involved more frequently 
than either the premolar or molar regions. It was also found that there is a 
side predilection. Sixty-five cases were situated on the right side while thirty- 
seven were found on the left side. On the other hand in the mandible the molar 
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region had more cystic areas than the other two regions. There was no side 
predilection found in the lower jaw. Eleven of the cases studied contained 
supernumerary teeth. In our material it was found that the upper cuspid and 
lower molar were affected most commonly. 
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Fig. 1. 


Multiple dentigerous cysts do occur. Glaswald (1844) was the first to 
report a case of multiple dentigerous cysts. His patient had two eysts in the 
mandible. Hern (1894) recorded 3 cysts in a boy 9 years old, 2 in the maxilla 
and 1 in the mandible. Ivy (1939) reported on 12 cases of multiple cysts found 
in the literature, and added 6 more cases of his own. All of the cases occurred 
in children from the ages of 8 to 18 years. [our of his cases oceurred in chil- 
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TABLE IT 








Location 





JAW 


ANTERIOR 
1-2-3 


PREMOLAR 


MOLAR 
6-7-8 





Maxilla (102) 
Right side (65) 
Left side (37) 

Mandible (115) 
Right side (67) 
Left side (69) 


58 
40 
18 
26 
10 
16 


23 
13 
10 
64 
32 
32 





Tooth Involved 





TOOTH 


MAXILLA 
RIGHT SIDE LEFT SIDE 


RIGHT SIDE 


MANDIBLE 
LEFT SIDE 





Central incisor 
Lateral incisor 


12 
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Cuspid 2 
First premolar 1( 
Second premolar y 12 
First molar 3 
Second molar 1 
Third molar 28 


fe 
bots & 


w 





TABLE IIT 





AREA INVOLVED 
Right and left first molar 
Molar region 

All regions 

Premolar and molar 
Bilateral third molar 
Cuspids 

Cuspid and molar 

Canine and incisor 
Bilateral molars 





AUTHOR ) SEX ° JAW 
Maceaferri 7 M. 
Seeman 16 M. 
Bennett M. 
Bull 62 M. 
Sicher 18 F. 
Feldman 14 
Boyko and Sargent 45 F. 
Dental Record 16 P. 
Archives of Clinical 36 M. 

Oral Pathology 25 M. 
University of Minnesota 14 F. 





Lower 
Upper and lower 
Upper and lower 
Upper and lower 
Upper 
Upper and lower 


Upper and lower 
Lower 
Upper and lower 


Upper and lower Generalized throughout 





In the material studied, only 16 cases showed multi- 
plicity. Six of the cases were cited by Ivy (1939). The remaining cases are 
summarized in Table IIT. 

A history of familial tendency appears throughout the literature. Worth 
(1937) showed that in some cases there was a definite familial tendency. 
Wiggington (1936) published a report of a family in which the father and 
two sons had dentigerous cysts. The father had two eysts while the boys 
had one cyst each. Jones (1933) mentions Thomas’s cases in which he was 
able to trace cysts in the jaws of the members going back five generations. 
Ivy’s ease of four members of one family was divided so that three girls, aged 
12, 10, and 8, respectively, had cysts on the mandible. The boy on the other 
hand had multiple cysts involving the maxilla and the mandible. As one re- 
views these cases, it is evident that a relationship exists between multiple cysts 
and familial tendencies. 

General symptoms are absent. With the enlargement of the cysts, there 
occurs a gradually increasing swelling of the jawbone. As the bone thins out, 
the overlying gingiva bulges and a characteristic parchmentlike feeling is noted. 
Roentgenographic examination will reveal a clear area of absence of bone with 


dren of the same family. 
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well-defined margins. The crown of the unerupting tooth is noted projecting 
into the eyst cavity. Pathologie fracture of the mandible and maxilla may 
oceur from a slight injury to the affected regions. 

As the eyst is usually painless, the duration of the symptoms varies from 
one week to fifteen years. Fig. 2 shows that about 50 per cent of the cases had 
symptoms ranging from one month to twelve months before appearing for 
treatment. Thirty-four per cent of the cases had symptoms over two years be- 


fore treatment was started. 
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LESS THAN 
1 MO, 


1-5 MO. 


6-12 MO, 


13-14 MO. 


25-36 MO. 


OVER 36 
MO. 





DURATION OF SYMPTOMS 
Fig. 2. 


The eyst walls vary greatly in structure, size, and consistency. They may 
be almost transparent and very thin or quite thick and fibrous. The cystic 
cavity is surrounded by dense connective tissue walls which grow at the expense 
of the surrounding osseous tissue. On the outer surface of the connective tissue 
capsule there may be a bony shell from 1 to 3 mm. in thickness. The inner sur- 
face is lined with stratified squamous epithelium. These epithelial cells in all 
probability originate from the enamel organ or from epithelial rests found in 
the periodontal membrane, At some point in the wall of the cyst there usually 
will be found one or more embedded teeth or imperfectly formed toothlike 
structures. The teeth may lie free in the cavity, be attached to the wall, or be 
partially buried within it. Most frequently an unerupted tooth will be found 
lving at right angles to the normal position of the teeth. The cyst contents 
vary greatly in appearance. They appear frequently as a thin, clear, and 
amber-colored fluid. Hemorrhage and various products of degenerative proc- 
esses in the epithelial and connective tissue walls may greatly modify the gross 
appearance. In color it may vary from dark red to almost white, presenting 
a dark metallic sheen due to the appearance of cholesterol. It,may have a 
starchy or granular appearance. Its consistency may be that of a watery fluid, 
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or it may be clear, thick, and tenacious. The contents of the cysts in some cases 
may be made up of degenerative products of the different tissues. 

The microscopic section will show epithelial lining made up of squamous 
cells, simulating normal mucous membrane, or a lining consisting of epithelial 
cells two or three layers in thickness. The connective tissue wall may show a 
mild inflammatory reaction. It also may resemble a dense fibrous sear or be so 
cellular that it may appear similar to a fibrosarcoma. The connective tissue 
wall is subject to marked degeneration usually of the mucin and lipoid forms. 
The latter results in the tissue becoming broken up into needle slits filled with 
cholesterol. 

Summary 

1. An attempt was made to study all case histories of dentigerous cysts 
collected in the literature since 1900, and those found in the Department of 
Pathology, School of Medicine, and the Department of Oral Pathology, School 
of Dentistry, University of Minnesota, in a ten-year period. Two hundred 
seventeen cases were collected. Of these, 183 were found in the literature and 
thirty-four were from the University of Minnesota. Dentigerous cysts are un- 
common. They constituted only 0.09 per cent of all oral pathologie specimens. 
They are less common than either adamantinomas or dental root cysts. 

2. There is no sex difference. The males were affected in 52.9 per cent of 
the cases. In the material studied it was found that the mandible and the 
maxilla were equally involved. This lesion is most common during the second 
decade; 31.4 per cent of the cases were found in this age group. The youngest 
ease was found in a 22-month-old infant, the oldest in a 75-year-old male. 
There was no relation between sex and age. 

3. There is a tooth predilection. In the maxilla 66 per cent of the cysts 
were found in the interior region (cuspid to cuspid). The cuspid was found 
to be the tooth most frequently involved. In the mandible, the molar region was 
affected more frequently than any other area. The third molar was found to 
be the most common tooth involved. 

4. Multiple dentigerous cysts do oceur. There were eighteen cases found 
in the material studied. There are cases in the literature which lead us to be- 
lieve that there is a possibility of a familial tendency in this growth (Worth, 
1937, and Ivy, 1939). 

5. The exciting cause leading to the development of the lesion is not known. 
The most likely explanation is the breaking down and autolysis of a few cells of 
enamel organ probably due to pressure and movement during growth. 

The author is sincerely grateful to Dr. E. T. Bell, Dr. B. J. Clawson, and Dr. C. W. 
Waldron, University of Minnesota, Department of Pathology and Department of Oral Path- 
ology, School of Medicine and Dentistry, for their advice and assistance. 
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A COMPARISON OF THE CHEMICAL NATURE OF A SYNTHETICALLY 
PRODUCED PIGMENT AND THE NATURALLY OCCURRING 
PIGMENT ASSOCIATED WITH DENTAL CARIES* 


SAMUEL DREIZEN, D.D.S., Henry I. GREENE, D.D.S., AND Tom D. Sptes, M.D., 
BIRMINGHAM, ALA. 


HE presence of a yellow-brown pigment in the enamel and dentine of 

earious human teeth is regarded by some investigators as an integral part 
of the lesion characteristic of dental decay.’ ?}* It has been posulated that 
the pigment is produced by proteolytic bacteria which invade the tooth strue- 
ture through the media of the lamellae or unealcified prism sheaths. Recently, 
Hurst, Frisbie, Nuckolls, and Marshall‘ implicated a filamentous bacterium 
corresponding to the Actinomyces bovis or to the Actinomyces israeli as the 
organism involved in the production of the brown pigment in caries of the 
enamel in the Syrian hamster. These findings were interpreted as indicating 
that dental caries is essentially a proteolytie process. 

In an attempt to determine the chemical nature of the brown pigment as- 
sociated with dental caries, Deakins’ hydrolyzed the carious organic matrices 
of the dentine of human teeth in 20 per cent HCl at 110° C. for twenty-four 
hours and recovered an insoluble black pigment which resembled melanin in its 
chemical composition and in its chemical and physical properties. In a previous 
report, Dreizen, Greene, Carson, and Spies® demonstrated that a yellow-brown 
pigment was formed by the interaction of the organic matrices of nonearious 
human tooth crowns with methylglyoxal (pyruvie aldehyde) or acetol (acetyl 
earbinol). The finding that some of the carbonyl containing produets of 
carbohydrate degradation may be involved in pigment production in carious 
human teeth substantiated to a degree, the widely held acid decalcification 
theory of the mechanism of the caries process. 

The pigment formed by the action of methylglyoxal or aceto] on the or- 
ganic matrices of sound teeth was similar to, if not identical with, the 
naturally oceurring pigment recovered by Deakins’ from decayed dentine in 
state, color, solubility, and site of formation in the tooth structure. It was 
decided, therefore, to compare the chemical composition of the ‘‘synthetie’’ 
and ‘‘natural’’ pigments, and this report is confined to these findings. 

*Northwestern University Studies in Nutrition at the Hillman Hospital, Birmingham, Ala. 


From the Department of Nutrition and Metabolism, Northwestern University. 
These studies were supported by grants from E. R. Squibb & Sons. 
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Fifteen freshly extracted caries-free human teeth were scrubbed with a 
brush and pumice and washed with distilled water to remove any food debris 
or clinging organic matter. Adhering accumulations of caleulus were removed 
by sealing. The crowns of the teeth were separated from the roots with a 
separating disk. The dental pulps were removed with a sharp half-round 
exploring tine and the crowns decalcified overnight in 5 per cent HCl. Fol- 
lowing decalcification the crowns were washed in distilled water until free 
from acid and debris. The cleansed crowns were then quartered. Each sec- 
tion was placed in a sterile flask containing 0.5 to 1 ¢.c. of 30.4 per cent methyl- 
glyoxal and ineubated at 37° C. for seventy-two hours. The pigment began 
to form within eight hours. By the end of seventy-two hours it ranged in 
eolor from yellow-brown to deep brown. The sections were dried in vacuo 
at 110° ©. for two hours and kept in a CaCl, desiceator until hydrolyzed in 
1 c.c. of 20 per cent HCl for twenty-four hours at 110° C. The residues from 
each sample were washed with distilled water and filtered through the same 
filter paper (No. 42 Whatman ‘‘ashless’’) by suetion. The pooled pigment 
was washed several times with warm water and dried in vacuo in a CaCl, 
desiccator for twenty-four hours. It was then carefully recovered and sent 
to Dr. J. A. Aeschlimann of the Scientific Department, Hoffmann-La Roche, 
Ine., for chemical analysis. 

The elemental microanalysis of the synthetically prepared pooled pig- 
ment, carried out under the direction of Dr. Al Steyermark in the micro- 
analytical laboratories of Hoffmann-La Roche, Inc., yielded the following re- 
sults: carbon, 61.1 per cent, hydrogen, 5.7 per cent, nitrogen, 4.6 per cent 
(Kjeldahl), and ash, 2.24 per cent. The value for the oxygen content as de- 
termined by difference was 26.36 per cent. The values for carbon and hydro- 
gen were the average of two determinations. The average values given by 
Deakins® for the pigment recovered from decayed teeth by the same method 
were: carbon, 69.51 per cent (range 68.15-71.12 per cent), hydrogen, 8.3 per 
eent (range 7.4-9.0 per cent), nitrogen, 5.09 per cent (range 3.06-8.21 per 
cent), and oxygen, by difference, 17.9 per cent (range 15.68-19.17 per cent). 
The values obtained for the synthetically prepared pigment are of the same 
order as those found for the naturally produced pigment. While the carbon 
and oxygen contents of the synthetically prepared pigment were about 8 per 
cent lower than those of the naturally produced pigment, they compared 
favorably with the values reported by other investigators (Gortner,’ Piettre,® 
and Waelsch,’) for melanins obtained from different sources (sarcoma, wool, 
and fusein) and prepared in a similar manner (Table I). 


TABLE I. THE CHEMICAL COMPOSITION OF MELANINS FROM DIFFERENT SOURCES PREPARED IN 
A SIMILAR MANNER 











| ELEMENTAL COMPOSITION 











SOURCE | AUTHOR | CARBON |HYDROGEN | NITROGEN | OXYGEN | SULFUR 
Wool Gortner, 1910 57.81 4.40 5.50 30.52 1.75 
Sarcoma Piettre, 1911 62.00 4.20 9.6 22.7 1.5 
Fuscin Waelsch, 1932 55.21 4.99 8.8 25.68 5.32 
Carious dentine Deakins, 1941 69.51 8.3 5.0 17.9 
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The difference in the carbon content (and therefore of the oxygen con- 
tent) of the ‘‘synthetic’’ and ‘‘natural’’ pigments may be attributed in part 
to the difference in the protein sources of these pigments. The ‘‘synthetic’’ 
pigment was ‘derived from the organie matrices of both the enamel and the 
dentine, while the ‘‘natural’’ pigment was recovered from the organie matrix 
of the dentine alone. The protein element of the enamel is comprised of 
sulfur containing keratin, while the protein constituents of dentine are 
collagen, elastin, and mucoid.’ Deakins’® has suggested that the high carbon 
content of the pigment analyzed by him may be eaused by the presence of 
carbohydrate groups in the osseomucoid of the organic matrix of the dentine, 
as it has been shown that carbohydrates increase the carbon content of pig- 
ments if present in the acid hydrolysis. 

It seems reasonable to conclude, therefore, that the synthetically prepared 
pigment is of the same general composition as the melanins and as the 
naturally occurring pigment. This finding thus supports the hypothesis previ- 
ously reported by the authors® that the brown pigment associated with the 
carious lesion may be formed by the action of some of the carbonyl containing 
products of carbohydrate degradation on the organie matrix of the enamel 
and dentine. The presence of the brown pigment in the carious lesion ean, 
therefore, be reconciled with the acid decalcification concept of the mechanism 
of dental caries formation. 

We wish to acknowledge the assistance of Charles F. Zukoski, III, in the preparation 
of the synthetically produced pigment. 
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Collective Review 
BIOLOGY OF THE ORAL SPIROCHETES: A REVIEW 


Heiner Horrman, B. S., D.M.D., CoLumMBus, OnI0 


HE presence in the mouth of spirochetal forms which closely resemble the 

Treponema pallidum in morphology but which are involved in a different 
complex of lesions is a curious fact of interest to both dentist and syphilologist. 
Up to the present, perhaps the principal motive in working with the more easily 
cultivable oral forms has been to utilize the similarities in an effort to develop 
further information in the cultivation and serologic investigation of 7. pallidum. 
However, it is evident that a study of the oral spirochetes in their own right 
as complex biologie entities with their own peculiar characteristics and import- 
ance should eventually bring results of the greatest value for both the syphilolo- 
gist and the dentist. In the following review, some of the more pertinent in- 
formation available on the group of oral spirochetes has been presented from 
this point of view. The recent literature has been especially considered, but 
some of the older work has been ineluded also. 





From the Ohio State University, Department of Bacteriology. 
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QUARTERLY REVIEW OF LITERATURE 





Taxonomy 


The order Spirochaetales, which includes the oral spirochetes, is a large, 
ubiquitous group consisting of two families, the Spirochaetaceae, which contains 
three genera, Spirochaeta, Saprospira, Cristispira, and the Treponemataceae, 
which contains the genera Borrelia, Treponema, and Leptospira (Table I) .? 


TABLE I, TAXONOMIC OUTLINE OF THE SPIROCHETES 














Class: Schizomycetes Nigeli 
Order: Spirochaetales Buchanan 

Family I: Spirochaetaceae Swellengrebel 
Genus I: Spirochaeta Ehrenberg 
Genus II: Saprospira Gross 
Genus III: Cristispira Gross 

Family Il: Treponemataceae Schaudinn 
Genus I: Borrelia Swellengrebel 
Genus II: Treponema Schaudinn 
Genus IIT: Leptospira Noguchi 





All members of the order multiply by transverse division, and show motility 
without anteroposterior polarity. No definite nucleus is present, and no color- 
ing matter; they stain gram negative. The antigens of the spirochetes behave 
much like those of the true bacteria, rather than the protozoa, giving rise to 
agglutinins, spirocheticides, and other protective antibodies. Cultural needs 
closely resemble those for the parasitic protozoa. At one time the order was 
considered very close to the trypanosomes, but the evidence points rather to a 
close relationship to the true bacteria.* 

The Spirochaetaceae contains no pathogens for man, so only the second 
family is of immediate interest. Borrelia has open, irregular coils, stains readily 
with aniline dyes other than Giemsa, and shows active lashing movements and 
slow rotation. On the other hand, Treponema shows close, permanent coils of 
about 1 micron in pitch, with movements of bending and rotation. This group 
is strictly anaerobic. Leptospira, which is aerobic, differs from Treponema by 
having finer coils and by either one or both ends being curved back. It differs 
from both Treponema and Borrelia by the absence of the axial filament. Both 
Treponema and Leptospira stain with difficulty except with Giemsa’s stain and 
silver impregnation. 

According to Noguchi,‘ motility is due in all cases to an axial filament, 
which is present even if staining fails to demonstrate one. He claimed that if 
the periplast is subjected to dissolution by bile salts and the protoplasm allowed 
to escape, a slender hyaline elastic filament is left behind which shows spirals. 
The relaxed organism takes the shape of its axial filament; but when movement | 
occurs the protoplasm contracts and thus stretches the axial filament with re- | 





sulting movement. He explained varieties of movement as due to varying zones 
of protoplasmic contraction, such as unipolar, bipolar, median, or irregularly 
regional. As will be pointed out later, this entire concept is now being seriously ' 
questioned. 


Recent Taxonomic Studies 


Because of the difficulties of culturing the oral spirochetes, a large number ( 
of species has been named in the literature with little more basis than morphology 1 
and habitat, and with little regard for possible relationships to previously pub- I 
lished descriptions. The appendices of Bergey’s manual’ list over forty names , 
of oral spirochetes, many of which refer to the same organism, and all of them V 
so inadequately described that it is impossible to accept them. y 

After making a careful study of the literature, Appleton’ was willing to 
admit only five spirochetal species resident in the mouth: Borrelia buccale 
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(Steinberg), Treponema microdentium (Noguchi), Treponema macrodentium 
(Noguchi), Treponema mucosum (Noguchi), and Leptospira dentium (Hoff- 
mann). He believed that perhaps two other species may have to be recognized : 
Borrelia vincentti (Blanchard) and Borrelia bronchialis (Castellani). These 
two, however, may be identical. Bergey’s manual recognizes Treponema micro- 
dentium, Treponema mucosum, Borrelia buccale, and Borrelia vincentti. 
Hampp® was even more reluctant to recognize clearly defined species since 
on the basis of morphology, the only method of identification available, he could 
only distinguish three by dark field—a smaller oral treponema that corresponds 
to Treponema microdentium, a larger double-contoured form referred to as 
Borrelia buccale, and an intermediate form, a large, single-contoured type which 
corresponds to descriptions in the literature for Borrelia vincentti (Table IT). 


TABLE IIT. ACCEPTED SPECIES OF ORAL SPIROCHETES 











ORGANISM APPLETON BERGEY HAMPP 
Treponema microdentium + + : + 
Borrelia buccale + + + 
Borrelia vincentii ? + + 
Treponema mucosum t i 


Treponema macrodentium 
Leptospira dentium - 
Borrelia bronchialis 





Proske and Sayers’ described the three organisms accepted by Hampp as 
follows: 


1. Treponema microdentium.— Delicate spiral filament with regular, shallow con- 
volutions. Length 4 to 8 microns, width 0.25 microns and less. In pathologic material 
and in young cultures the short forms predominate; in older cultures larger forms are found 
in abundance, often measuring up to 15 microns. The organism tapers sharply toward 
the extremities, and occasionally delicate caudal filaments may be observed on one or 
both ends. The latter, however, are not independently motile, but rather seem to be 
propelled by the organism itself and cannot therefore be looked upon as true flagella. 
Granular particles have been repeatedly observed. Motility is active and rotating. The 
body is flexible; division transverse. 

2. Borrelia buccale.—A spiral filament of rather large dimensions. Length 5 to 20 
microns, width 0.6 to 0.8 microns. When viewed by dark field, it presents doubly con- 
toured outlines. The ends are sharply pointed and devoid of flagellar extensions. The 
curves are wide and irregular. Motility is generally sluggish and undulating. 

3. Borrelia vincentii—This organism varies in size, the majority being from 6 to 10 
microns in length and from 0.3 to 0.5 in width. (In relation to this variation of size note 
Culwick and Fairbairn’s work, given below.) The coils are shallow and irregular, and 
motility is quite active. Motion is serpentine rather than rotating. Granules have frequently 
been observed. Hampp® disagrees with this description. He finds that motility is not 
serpentine in character, but consists of rapid flexion, looping, translation, and rotation, and 


that the coils are uniformly and widely spaced. 


Investigating another aspect of morphologic differentiation, Culwick and 
Fairbairn? measured the leneths of 778 Borrelia vincentii from a throat swab. 
On analysis of the data they found that the length distribution curve deviated 
markedly from normality, but that it was possible to dissect it into three sym- 
metrical curves which did not depart significantly from a gaussian distribution. 
This was in conformity with results obtained with T'reponema recurrentis and 
with Trypanosoma rhodesiense. It was found that Treponema recurrentis and 
Trypanosoma rhodesiense may possess either a negative or positive charge, thus 
resulting in six differently characterized groups each. Because of the character 
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of the specimen, the charges on Borrelia vincentii could not be determined. On 
the basis of their findings and drawing upon analogy with T'rypanosoma 
rhodesiense, they postulated the possibility of sexual reproduction among 
Treponema recurrentis, as well as Borrelia vincentii. However, since they seem 
to have made their measurements from smears, rather than from living organ- 
isms by dark field, one must be reluctant to accept their data, in view of the 
commonly recognized morphologic distortions found in fixed smears of the 
spirochetes. 

By careful comparative studies with dark-field apparatus and stained smear 
techniques of specimens from the lesions of Vinecent’s infection and of pure 
cultures, Hampp* has shown that stained smears not only distort or obscure 
fine structural differences between the various oral spirochetes, but also fail 
to reveal the presence of the smaller spirochetes in any appreciable numbers. 


Recent Morphologic Studies 


Because of the extreme tenuity of the oral spirochetes, approaching in size 
the limit of vision under the conventional microscope, and because of their low 
refractive index, dark-field and filtration techniques were necessarily used in 
morphologie studies, but very little was learned. However, certain techniques 
such as special stains and the electron and phase microscopes have been de- 
veloped in the past few years which have enabled recent new gains in knowledge 
to be made, and have also reopened certain problems. 

Mudd, Polevitzky, and Anderson’® have made electron photomicrographs of 
two strains of oral treponemata which fail to confirm the presence of Noguchi’s 
‘‘axial filament.’’ Dyar’s study" of Spirochaeta plicatilis, Ehrenberg’s sapro- 
phytie organism found in water, also failed to demonstrate the axial filament 
by either the phase or electron microscope. She is of the opinion that this strue- 
ture is simply an artifact created by the twisted cell wall. 

According to the electron photomicrographs of Mudd, Polevitzky, and 
Anderson, the inner protoplasm of the oral treponemata is enclosed in a delicate 
periplast, which may be continuous between incompletely divided cells and may 
extend beyond the cell protoplasm as a terminal filament. However, Hampp, 
Seott, and Wyckoff'? were unable to observe definite cell membranes in their 
study of eight strains of spirochetes. Flagellar-like structures are seen, often 
in groups of four, distributed along the sides or near the cell ends. Hampp, 
Seott, and Wyckoff confirmed this observation, and also noted that the terminal 
filaments consist of fine intertwined strands, but these did not appear to be a 
continuation of the cell wall. They also confirmed the presence of internal 
granules which seemingly represent local accumulations of cytoplasm, as well 
as small end granules which lack internal structural detail. 

The ‘‘granules spirochétogénes’’ described by many previous investigators 
are evident in the photomicrographs of Mudd, Polevitzky, and Anderson, being 
150 to 500 millimicrons in diameter, and attached to the cell wall by a short 
stalk, or closely adherent. Some granules are seen free. Hampp, Scott, and 
Wyckoff found the free granules are roughly circular in outline and sharply 
bounded. They appear to consist mostly of short sections of spirochetes closely 
packed together. Another type of free granule repeatedly found by Hampp, 
Seott, and Wyckoff consists of tangled masses of spirochetes or spirochetal seg- 
ments. These dense spheroidal free granules may well be asexual reproductive 
bodies. Hampp"™ has consistently found that aging cultures of the smaller oral 
treponemata give rise to spirochetal granules, and he is of the opinion that the 
granules represent a constant and rhythmic process in the life cycle of these 
organisms. As evidence, he reported that in his pure cultures the granules ap- 
pear at about three weeks and continue to increase in number until about seven 
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months, when no vegetative forms can be discerned by dark-field examination. 
Yet these aged cultures all gave vigorous growth of typical spirochetes when 
transferred. 

On the other hand, Akatsu"* stated that the granules observed in old cultures 
of treponemata are simply a phase of plasmoptysis, associated with the unfavor- 
able surroundings existing prior to degeneration. If positive experimental con- 
firmation of the interpretation made by Hampp and others of the significance 
of the granules in the life cycle is obtained, a new aspect may be thrown open 
of the problem of chronicity and treatment in the treponematoses.’® 


Serologic Typing 


As Robinson and Wichelhausen stated,'® many authors agree that morpho- 
logic descriptions are not reliable for differentiation since they depend upon 
environment and are subject to variation. Motility is a characteristic valuable 
only as a supplement for diagnosis in the hands of experienced workers. Recog- 
nizing this, attempts have been made to develop cultural and biochemical char- 
acterizations in classification, rather than relying on morphology alone. Since 
some of the organisms in question may have never been cultured on artificial 
media and since the various workers have used different culture media and 
different biologie tests, the limitations of this approach are obvious. In addition, 
it seems that the oral spirochetes have only a limited power to attack various 
sugars,'* so fermentations are of little value. However, proteolytic activity 
may be shown and used in differentiation. Serologic studies with cultivable 
strains have been largely on the basis of agglutination, although precipitin and 
complement-fixation tests have been used. 

Robinson and Wichelhausen did not find the agglutination test satisfactory 
in their efforts to differentiate serologically nineteen strains of oral spirochetes 
and four strains of Treponema pallidum (Reiter, Kasan, Nichols, and Noguchi). 
Cross-reactions were found between distinct morphologically different strains, 
and it was also found that normal rabbit sera agglutinated spirochetal suspen- 
sions. They therefore turned to the precipitin test. 

Using an extract of spirochetal cells, they found that on the basis of the 
precipitin reaction sixteen strains of oral spirochetes morphologically and cul- 
turally identical could be divided into five groups. None of these groups gave 
a positive precipitin reaction with one strain which was morphologically and 
culturally different from all the others tested. This organism was placed sepa- 
rately as group 6. It also did not react with the two strains of larger oral 
spirochetes (group 7) or with the pallidum strains, which were placed in groups 
7 and 8. 

The two strains of larger oral spirochetes were found to be serologically 
identical and morphologically and culturally similar to the Reiter and Kasan 
strains. The Nichols and Noguchi strains were found serologically related to 
each other, but different serologically, morphologically, and culturally from the 
Reiter and Kasan strains; and serologically different from any of the tested 
strains of oral spirochetes. These findings leave open the question of whether 
or not the groups established demonstrate species or whether they constitute 
‘*sub-types.’’ The fact that seven groups were formed from only nineteen 
strains indicates the possibility of additional serologically distinctive organisms 
among the cultivable forms. 


Other Antigenic Studies 


Beck?’ has investigated the question of specificity of the complement-fixation 
reaction of different types of spirochetes (7’'reponema pallidum strains Reiter 36, 
Kréo, Kasan II and Noguchi, and a strain of mouth spirochete), the question 





930 QUARTERLY REVIEW OF LITERATURE 


of the relation between complement-fixation and agglutination reactions with 
spirochetes, and the question of the nature of the spirochetal antigen. 

His examination of human syphilitic sera, using both the Wassermann re- 
action and the complement-fixation test with spirochetes, showed a superior 
sensitivity of the latter and practically equal specificity. Two different anti- 
bodies were found in human syphilitic serum, one reacting with the ubiquitous 
lipoid antigen of the Wassermann reaction, and the other with a specific antigen 
in the spirochete. The lipoid Wassermann antigen is present in the spirochetes, 
as well as a fraction, probably not protein, which reacted actively with spiro- 
chetal antisera from rabbits in complement-fixation and precipitation tests, but 
which failed to react with syphilitic sera. He found that the difference of ag- 
glutination titers between normal and syphilitic sera with cultured Treponema 
pallidum is not pronounced. The reactivity of the mouth spirochetes with the 
human syphilitic sera was such as to make one suspect that there exists some 
relationship to the specific complement-fixation reaction given by the pallidum 
organism. Kolmer’ later confirmed this group antigen relationship of the oral 
spirochetes to various strains of Treponema pallidum. 


Cultivation and Physiology 


There have been a number of reports of successful cultivation and isolation 
of the mouth spirochetes. All agree that at least two conditions must be met: 
anaerobiosis and the presence of enrichening substances in the media; commonly 
used are ascitic fluid, serum, or blood.’® Of the recent methods, the most suc- 
cessful seem to rely upon Proske and Sayers” modification of Noguechi’s method, 
using Huntoon’s ‘‘hormone’’ agar medium, which contains egg albumin and 
ascitic fluid with a veal heart infusion agar base. Hampp*° has utilized elements 
from the methods of both Proske and Sayers and Rosebury and Foley”! to de- 
velop a technique to facilitate both primary isolation and mass cultivation. In 
addition, he has been able to apply successfully the lyophile process of preserva- 
tion to the strains he has isolated and eultured.*? 


At present, it seems that the problem of isolating and culturing a number 
of the oral spirochetes has been solved to the point where it is possible to handle 
the organisms for routine investigation. Further advance may perhaps be 
possible through the precise study of nutritional requirements. Up to the 
present no attempts have been made to determine the exact needs of any of the 
oral spirochetes, but there have been two recent studies** ** on the requirements 
of a closely allied strain which may perhaps serve as well for the oral forms. 

Whiteley and Frazier®* found that growth of the Reiter strain of Treponema 
pallidum could be maintained for nine subcultures in a medium consisting of a 
mixture of amino acids, sodium thioglycolate, glucose, vitamins, dipotassium 
phosphate, and serum albumin. The vitamins, ascorbic acid, niacin, choline 
chloride, thiamin, riboflavin, pyridoxine, and calcium pantothenate, were used, 
but it seemed that the amino acid source rather than the vitamins is the limit- 
ing factor. 

Eagle and Steinman in a later study** found that a mixture of acetie acid, 
arginine, any of a number of sulfur-containing compounds, and erystalline 
serum albumin, supplemented with minute amounts of yeast extract, an en- 
zymatie casein digest, and glucose, permits the multiplication of the Reiter 
treponema. 

Little and SubbaRow”> have shown that serum albumin is the essential 
material in blood, plasma, serum, and ascitie fluid for cultivation of avirulent 
Treponema pallidum. However, since Whiteley and Frazier found that a 
medium containing albumin but with no other source of amino acids did not 
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support growth and since an acid hydrolysate of albumin in a medium containing 
amino acids did not support growth, they suggested that perhaps the chief fune- 
tion of the albumin is protective, detoxifying fatty acids, the mechanism Dubos*® 
had deseribed for Mycobacterium tuberculosis. 

Akatsu'™ found that Treponema microdentium, as well as a number of other 
spirochetes, is indifferent to the presence of sugars, with the exception that 
Treponema microdentium did not grow as vigorously as normally and degener- 
ated earlier when amygdalin, glycogen, glucose, or lactose were present. The 
studies of Okabe?* showed that potassium chloride and potassium nitrate have 
physiologic effects of the same order as sodium chloride. A 0.5 per cent con- 
centration of sodium chloride was found to be most favorable for growth. 

The typical appearance of the oral spirochetes in culture media is an opales- 
cent, whitish, homogeneous haze which on aging becomes a pale granular yellow.* 
Growth is evident within two days following inoculation into Huntoon’s medium, 
and the maximum is reached in five days. Okabe*’ found that with Treponema 
dentium growth in a serum-horse testicular infusion broth was accompanied by 
the formation of indole and hydrogen sulfide. 

The hydrogen-ion concentration suitable for growth, according to Okabe, 
varies between pH 6.5 and 7.7, but pH 7.0 seemed the most favorable concentra- 
tion. Wichelhausen and Wichelhausen,’® on the other hand, found that in liquid 
media there is little difference in growth response in the range pH 6.4 to 6.6 
and pH 7.3 to 7.5, but in solid media the alkaline range is more satisfactory. 
With continued growth Okabe found a shift in the hydrogen-ion concentration 
toward the acid side so that after eight days a pH of 6.5 was evident. Scheff?* 
previously had found evidence that a similar shift observed in cultures of 
Treponema pallidum (Klopstock) and three other strains of spirochetes is due 
to lactic acid formation in the metabolism of sugar. He showed that these 
strains also evolve carbon dioxide. Scheff found the organisms to be anaerobic, 
but Hampp was of the opinion that the oral spirochetes are not as fastidious 
in regard to a reduced oxygen tension during cultivation as was formerly be- 
lieved.® 


Resistance 


The entire order is unable to withstand desiccation. The resistance of the 
oral spirochetes to heat is slight. Bronfenbrenner®® demonstrated that T'repo- 
nema microdentium or Treponema mucosum, suspended in physiologic salt solu- 
tion, dies in seven minutes when subjected to 45° C. Okabe found that in his 
serum-horse infusion medium death results at 50° C. after thirty minutes. Dis- 
integration occurs in oxgall or 2 per cent saponin solution. Leadingham*® ob- 
served that a 2 per cent sodium citrate solution causes instant cessation of mo- 
tility of the spirochetes of Vincent’s angina, with apparently eventual dissolu- 
tion. 

Testing the effects of phenol, saponin, hydrochloric acid, and other chemical 
agents, Bronfenbrenner”?® found that Treponema microdentium and Treponema 
mucosum showed in general a sensitivity twenty times at least and sometimes 
one hundred times greater than Escherichia coli. Eagle and Musselman*' have 
shown spirocheticidal action by penicillin against a strain of a mouth spiro- 
chete, and penicillin has proved to be an effective adjunct in the treatment of 
oral fusospirochetosis.*? 


Ecology 


The establishment of the typical flora of the adult human mouth is depend- 
ent upon the appearance of the first and second dentitions. In the toothless 
baby and toothless adult there are few harboring places for microorganisms, 





932 QUARTERLY REVIEW OF LITERATURE 


so the bacterial flora is quite scanty. In addition, the teeth favor certain organ- 
isms by establishing anaerobiosis. However, such factors as saliva, diet, and 
climate, as well as the interrelationships of the various species present, un- 
doubtedly are important in determining the character of the flora, but it is only 
comparatively recently that serious studies have begun to be made of these prob- 
lems, and the literature on the ecology of the oral flora is still limited.** 


In Appleton’s opinion,** a healthy mouth does not contain oral spirochetes 
and fusiform bacilli in its residual flora, but the average mouth does. Several 
studies have shown that the incidence of these organisms is fairly high. Okabe?’ 
found oral spirochetes present about the teeth in all of a group of 100, consisting 
of healthy individuals and a number with upper respiratory or oral disease. 
Stafne*® has found that 250 men and women with oral conditions varying from 
healthy to diseased all showed oral spirochetes when specimens were examined 
by both dark field and stained smear; 57 per cent showed both spirochetes and 
fusiform bacilli. Brooke*® found spirochetes and fusiform bacilli in 84 per cent 
of the mouths of medical students and nurses considered normal. 

Cuthbert and Williams*’ have shown that among naval patients chosen at 
random and showing no signs of oral disease, both spirochetes and fusiforms 
were found in small numbers in smears obtained from 63 per cent of the cases. 
Among 161 men and women in the age group 20 to 30 years, Hotchkiss** found 
an incidence of 60 per cent. Pilot®® found that in smears from the mouths of 
medical students, 50 per cent showed fusospirochetal organisms, whereas all the 
ward patients of a hospital showed them upon entrance. 

Breazeale and Greene,*® in examining a group of 719 school children and 
young adults, showed that 35 per cent gave positive smears for spirochetes and 
fusiform bacilli. The lowest incidence was in school children of superior social 
and financial status; the highest was in a group of Mexican children from homes 
of low social and economic status. Among young adults the incidence was 27 
per cent for enlisted men of the Arizona National Guard, 25 per cent for college 
women, and 36 per cent for college men. 

Pilot and Brams*' found spirochetes in 25 per cent of removed tonsils, but 
Okabe?’ claimed to have found them in all tonsils he examined. It was found 
by Reckord and Baker**? that 16 per cent of the smears from the teeth of 25 
normal individuals showed the two organisms, but smears from diseased teeth 
showed an incidence of 90 per cent. Rosenthal and Gootzeit*® have found that 
of 212 completely edentulous healthy mouths examined, only two (0.9 per cent) 
showed spirochetes and fusiform bacilli together. Of 68 partially edentulous 
jaws examined, 51 (75 per cent) showed fusospirochetal organisms on the gin- 
givae about the remaining teeth. 

Black,** in a careful study using both stained smears and the dark field, 
reported that among 33 children spirochetes were found in 36 per cent of those 
under 3 years of age, and in 77 per cent of those over 3, None were found in 
the first year of life. Kostecka*® found no spirochetes or fusiform bacilli in the 
mouths of 50 edentulous patients and could find none in young infants until the 
dentition began to appear. 

It is difficult accounting for the wide variations of incidence reported 
(Table III), but it is certain that these reports, as well as the many others not 
cited here, were based upon variations in methods of examination and interpre- 
tation which make it impossible to consider them comparable to each other. 
The failure to use the dark field in most of these investigations constitutes a 
serious fault in method. Perhaps the only conclusions that may be drawn are 
that in the very young and in the edentulous, spirochetes are not found, but in 
those with teeth the incidence is very high. 
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TABLE III. INCIDENCE OF ORAL SPIROCHETES AS REPORTED BY SOME INVESTIGATORS 











NUMBER PER CENT 

AUTHOR EXAMINED CHARACTER OF SMEAR SOURCE INCIDENCE 
Stafne 250 Adults, varied oral health 100 
Okabe 100 Healthy and ill persons 100 
Reckord and Baker Diseased teeth 90 
Brooke Medical students and nurses 84 
Black Children over 3 years old 77 
Rosenthal and Gootzeit 51 -artially edentulous cases 75 
Cuthbert and Williams Naval patients, normal mouths 63 
Hotchkiss 161 Young men and women 60 
Pilot Medical students 50 
Black Children under 3 years old 36 
Breazeale and Greene 719 School children and young adults 35 
Reckord and Baker 25 Normal individuals’ teeth 16 

Rosenthal and Gootzeit 212 Edentulous persons 0.9 
Kostecka 50 Edentulous persons 0 
Kostecka Infants before dentition 0 
Black Infants in first year of life | 0 





The curious association of spirochetes with fusiform bacilli still remains 
unexplained. Tunnicliff’s claim*® that the two forms are simply different stages 
in the life eyele of one organism has not been accepted. The latest evidence 
refuting her thesis consists of the demonstration that by choosing cultures of 
fusiform organisms where atypical forms are abundant and by manipulation 
of the various factors involved in making smears and staining, artifacts may be 
produced which resemble the spirals Tunnicliff has observed ‘‘developing’’ from 
fusiform bacilli.‘ 

It is of interest to note that experimental associations of the oral spirochetes 
with a number of microorganisms, including the fusiform bacillus, have been 
observed to favor spirochetal growth. Séguin** has found it impossible to grow 
Spirochaeta acuta, a small spirochete, unless Bacillus fusiformis is present in 
the medium as an associate. Kast and Kolmer*® also observed an enhancement 
of growth of spirochetes by contaminants. Using a serum agar medium, these 
workers found that without fresh brain tissue no growth of Treponema micro- 
dentium oceurred, but when some of the medium tubes became contaminated 
with Staphylococcus aureus, growth took place, the staphylococcus serving as a 
substitute for tissue. 

Coeci have also been observed to favor the growth of fusiform bacilli, which 
may be a factor involved in the fusospirochetal symbiosis.°° Séguin and Vin- 
zent®! believe that in the ease of weakly proteolytic strains of oral spirochetes, 
an association is generally formed with an organism which is strongly proteo- 
lytic. 

Attempts to determine the relative numbers of the various species of oral 
spirochetes found in different conditions are confronted with formidable dif- 
ficulties. Relative numbers vary with the conditions of the mouth and the local- 
ities from which specimens are taken. Cultural methods of investigation are 
inadequate since the conditions of artificial cultivation have practically no simi- 
larity to those in the mouth. All that is possible is to record general impressions. 

Noguchi®? found Treponema microdentium most frequently at the gingival 
margin and in the eavities of teeth; the larger forms were found more frequently 
in the mucus about the tonsils and pharynx, and in great numbers in ulcerative 
stomatitis. He also stated®* that Treponema mucosum is the only treponema con- 
stantly associated with pyorrhea alveolaris. Stafne** found that the larger 
forms predominated in unclean mouths in which there were lesions and that 
Treponema microdentium predominated in the clean healthy mouth. Borrelia 
vincentii was found predominant in a greater number of cases than the other 
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forms. Okabe? reported that both the small and large forms were found in 
almost equal numbers about the gingival margins of the teeth, but that the large 
forms predominated. The opposite relationship was found for the pharyngeal 
tonsil where all those examined showed spirochetes also. In the mouth and 
throat, when the pharyngeal tonsil was infected, the large forms were found in 
95 per cent of the cases, and the small forms in only 67 per cent. 

Hampp* found by dark field that material from lesions of Vineent’s in- 
fection showed a large percentage of the representative spirochetes; for ex- 
ample, Treponema microdentium constituted about 22 per cent of the total 
spirochetes and Borrelia buccale may far outnumber the Vincent’s spirochetes 
in such material. 

rom these reports it would seem that as a rule, in obviously pathologic 
conditions, the larger forms replace the smaller forms to a certain degree, be- 
coming predominant. However, this does not seem invariably true, for Séguin 
and Vinzent*! have reported that they found the small forms predominant in 
putrid and gangrenous lesions of the respiratory tract, as well as in experimental 
lesions in guinea pigs and rabbits inoculated with organisms from the mouth. 

Just what relationship the human oral spirochetes bear to the commensal 
and pathogenic forms commonly found in other parts of the body has been a 
subject for considerable controversy but for few experimental investigations. 
The tendeney is to regard at least some of the spirochetes found in the external 
genitalia, gut, and lungs as very closely related, if not indeed identical with the 
oral spirochetes. Noguchi’ found a slight immunologic relationship between 
two strains of Treponema minutum from the genitalia and Treponema micro- 
dentium. Vinzent and Séguin®® isolated Treponema microdentium from the pus 
of gangrenous appendicitis but later were unable to isolate it from fecal cultures. 
Therefore, they stated, the organism may have its souree in the oral cavity and 
is not normally present in the intestine. Hindle®* stated it is possible that bron- 
chial spirochetosis is an example of normally saprophytic mouth spirochetes 
becoming pathogenic by mutation and adaptation. This may also be the case 
for various ulecerous conditions of the alimentary tract, but no clear-cut evidence 
exists. 

Spirochetes have been noted in the oral cavities of a number of animal 
species. Kelly®? found that the tonsillar mucous membrane of the rhesus 
monkey (Macaca mulatta) would sometimes show spirochetes, generally of the 
large variety resembling Borrelia buccale or Borrelia vincentii. Three guinea 
pigs with normal gums, examined by Lichtenberg, Werner, and Lueck,** showed 
neither spirochetes nor fusiform bacilli, but after being traumatized an exudate 
formed which showed many of the organisms. Phillips and Berry®® found the 
typical association of fusiform bacilli and spirochetes in a necrotic lesion of the 
lower lip of a dog. Smears from normal dogs in the same kennel showed the 
same organisms, but in relatively small numbers, and eighteen months later 
the same picture was found. The relationship of these spirochetes to those in 
the human oral cavity is not known. 


Pathogenicity 


Clinical Observations.—Of the naturally occurring oral infections, Vin- 
cent’s stomatitis is one of the most commonly seen. The lesions may involve 
the gingivae, tongue, oral mucosa, and lips. The most common sites are the 
lower and upper incisor and the third molar regions. The involved gingivae 
become swollen and ulcers are present with a necrotic membrane which reveals 
a raw, bleeding surface when removed. Predisposing factors may be caleulus, 
faulty dental restorations, third molar operculum, poor diet and poor oral hy- 
giene, the presence of mereury or other heavy metals, or a blood dyserasia. 
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Rosebury® has given an excellent summary of the etiology of Vincent’s infection 
which is still largely up-to-date. 

The histologic picture, as indicated by infected tonsils,*' shows an occasional 
eoecus, fusiform bacillus, and spirochete in the necrotic epithelium; the layer 
between the necrotic and living tissue shows a few leucocytes, some fibrin, and 
large numbers of fusiform bacilli radiating out from them. Both organisms are 
seen invading the living tissue, but the spirochetes are ahead of the fusiform 
bacilli. 

On the whole Vincent’s infection is a rather mild disease which makes a 
sharp contrast to noma, a widely distributed but rare malignant form of fuso- 
spirochetosis most commonly found among children of poor general physical 
condition, and usually following an infectious disease such as measles or scarlet 
fever. The most frequent site of noma is the mouth but various other parts of 
the body are susceptible. This disease is a process of slowly spreading gangrene 
involving mucous membrane or mucocutaneous orifices. The final outcome of 
death is due to septicemia, with pulmonary gangrene as a terminal complication, 
probably due to aspiration of necrotic material from the mouth. Agnew gives 
a splendid, thorough deseription of noma in all its phases. For an excellent 
historical review see the paper by Weaver and Tunnicliff.® 


Experimental Findings.—There is no evidence that the oral spirochetes 
alone can produce disease in man. Efforts by Okabe?’ to demonstrate toxin pro- 
duetion consistently resulted in negative findings, and the inoculation of pure 
cultures of strains of oral spirochetes has not been found to produce any char- 
acteristic results of infection.** 

Nevertheless, there are several lines of evidence which indicate that the 
spirochetes, in combination with fusiform bacilli, as well as vibrios and cocci, 
may be the etiologic agents in the lesions in which they are characteristically 
found. According to Appleton,” these are: 


1. The organisms are found in the lesions in enormous number, the more severe the 
lesion, the greater the number. 
2. The evidence for infectiousness and contagiousness indicates a parasitic origin. 
3. Healing of the lesions is accompanied by disappearance of the organisms. 
4. Histologie picture of the lesions. 
5. Results of animal inoculation. 


Efforts to produce fusospirochetosis experimentally have met with a certain 
degree of success, but much remains to be done. Proske and Sayers** confirmed 
D. T. Smith’s findings®* by showing that a typical fusospirochetal abscess may 
be developed by the injection into guinea pigs of a uniform mixture of pure 
cultures of Treponema microdentium, Treponema mucosum, anaerobie anhemo- 
lytic streptococcus, Vibrio viridans, and Varney type I (subtype 2) and type II 
of the fusiform bacillus, which had been isolated from the upper respiratory 
tract of man. They found Treponema microdentium and Treponema mucosum 
may be substituted for each other. On repeated passage of the symbiotic com- 
bination through guinea pigs, it was noted that the individual species, originally 
nonpathogenic, became capable of setting up local reactions when inoculated 
separately. These workers suggested further investigation to determine whether 
or not there are other organisms of the upper respiratory tract which may re- 
place one or the other of the members of the symbiotic group they found. 

Foley and Rosebury®™ have found that suspensions of gingival scrapings 
from patients with various clinical forms of oral fusospirochetosis, as well as 
material from lung abscess eases, all gave approximately similar results when 
injected in to the groins of guinea pigs, thus indicating that fusospirochetal 
exudates from different human sources, irrespective of the clinical differences 
in the source diseases, are all approximately equally pathogenic for guinea pigs. 
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Discussion 


As D. T. Smith et al.** emphasized, and as the material here presented in- 
dicates, the essential role of the oral spirochetes in Vincent’s infection is as a 
participant in a complex association of several microorganisms. Since no attempt 
has been made yet to analyze the mechanisms involved in the association, the 
following provisional scheme of relationships is formulated as a guide in the 
experimental investigation of the problem: 


favor favor 


Coeei —————-> F usiform Bacillie——————Oral Vibrios 





Vv 
Oral Spirochetes 


On the basis of available evidence, the unknown factors involved may pos- 
sibly include the establishment or enhancement of anaerobiosis by the cocci and 
their elaboration of hyaluronidase,®® which may account for the tissue invasion 
of the normally noninvasive oral spirochetes. Black** has stated that the strepto- 
coeci and staphylococci may indeed be the primary cause of Vincent’s stomatitis 
since these are the only organisms involved which have an independent patho- 
genicity. 

The release of simpler nutritional elements by the symbionts, as postulated 
by Séguin and Vinzent*! in regard to proteins, may also be a factor favoring 
the growth of the oral spirochetes. A large number of additional possibilities 
may be advanced, not only in regard to the symbionts themselves,’’ but also in 
regard to the participation of the host in the association and the mechanisms 
of host resistance—questions almost completely ignored in this review. <A recent 
review by Stavitsky"! presents much relevant material on this subject, although 
it has particular reference to leptospirosis, relapsing fevers, and syphilis. 


Conclusion 


It is obvious that the present state of knowledge of the oral spirochetes is 
far from complete. However, encouraging progress has been made in the past 
few years, and it seems reasonable to believe that the renewed interest now ap- 
parent will eventually result in significant advances in the understanding of 
the fusospirochetoses and treponematoses. 
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Reviews of New Books 


Horace Wells—Dentist—Father of Surgical Anesthesia. Epirep By 
WuuiAm J. Gries. Proceedings of Centenary Commemorations of Wells’ Dis- 
covery in 1844, Compiled for the Horace Wells Centenary Committee of the 
American Dental Association. Chicago, American Dental Association, 1948. 
xiii + 415 pages. Price $5.00. 

This memorial volume tells the story of the discovery of general surgical 
anesthesia and establishes the fact that Horace Wells, a dentist, was its dis- 
coverer. It is an answer to the question often raised, ‘‘ Who discovered general 
inhalation anesthesia?’’ The book is edited by Prof. William J. Gies, an out- 
standing edueator, scientist, and researcher. 

It is befitting that Professor Gies, who is not a dentist but who understands 
dentistry, should have been chosen for the task of editing and bringing together 
into a unified whole the materials about Horace Wells in connection with the 
centenary celebration. Many have held the view that a dentist, Horace Wells, 
was the benefactor of mankind by his discovery. Yet it was not readily con- 
ceded by all that such was the ease. Even these days recognition of the health 
value of the dentist’s services is grudgingly acknowledged. With a sympathetic 
attitude toward the dental profession and a devotion to historical truth, the 
editor set himself the task of presenting an authentic answer that should settle 
the ‘‘anesthetie controversy.’’ This volume should serve that purpose. 

The record shows that there were four contestants, two dentists and two 
physicians, for the title which Horace Wells earned. There was Crawford W. 
Long (1815-1878), a physician, who claimed to have made the discovery in 
March, 1842; Horace Wells (1815-1848), a dentist, who felt that he was the 
discoverer in December, 1844; Charles T. Jackson (1805-1880), a physician, who 
claimed to have been the discoverer as of February, 1842; and William T. G. 
Morton (1819-1868), a dentist, who sought recognition for his public demonstra- 
tion in October, 1846. That Wells was entitled to the honor was acknowledged 
officially in resolutions adopted by the American Dental Association in 1864 
and by the American Medical Association in 1870. 

This memorial volume is a colorful work both in spirit and in content. It 
is rich in details some of which are not to be found elsewhere in one bound 
volume. The book contains addresses and lectures delivered on the occasion 
that portray the broad frontiers opened to the health professions through this 
discovery. No less significant is the fact that organizations and individuals 
from every part of the world participated in this centenary celebration. 

Several interesting episodes are included in this volume which make in- 
teresting reading. Attention is directed to a statement by the editor of the 
volume made in 1926 in his report ‘‘Dental Education in the United States and 
Canada’’ (known as ‘‘Bulletin No. 19’’ by the Carnegie Foundation for the 
Advancement of Teaching). Dr. Gies then remarked that ‘‘general anesthesia, 
as a surgical procedure [was] a gift from dentistry.’’ This volume is a re- 
affirmation of that assertion twenty-three years ago. 

It is also reported that Dr. C. F. Heywood, a house physician in the Massa- 
chusetts General Hospital during the period of the anesthesia demonstrations, 
gave the following answer regarding Wells as discoverer of surgical anesthesia : 
‘*  . Jet full and ample justice be done to that noble genius which first con- 
ceived the grand idea which has been the basis for all the experiments and the 
father of all the discoveries. ’’ 
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Dentists everywhere should take pride in their profession noting Horace 
Wells’ discovery which revolutionized medicine, surgery, and dentistry. <A 
special committee of fifteen and numerous organizations and individuals from 
all parts of the world collaborated with the editor of this fact-filled memorial 
volume. The editor, the collaborators, and the American Dental Association 
deserve commendation for presenting this work to the world. No dental or 
medical library is complete without this narrative of so colorful a story of man’s 
achievement, an achievement in which the dental profession takes great pride. 


Alfred J. Asgis. 


A Text Book of Surgery for Dental Students. By G. PercivaL MILLs, 
M.B., B.S., F.R.C.S., Aanp HumpHrey Humpureys, O.B.E., M.C., T.D., M.B., 
Cu.B., M.D.S., R.D.S.R.C.S. Ed 5. 368 pages. London, Edward Arnold & Co., 
1948. Price $5.00. 


As the title implies, this is an elementary text consisting of simple definitions 
and brief descriptions of numerous pathologic entities—the concepts of which 
are requisites for the practice of surgery. An impression is formed that because 
the data presented are for dental students it has been reduced to the most simple 
fundamentals. The book would not serve as an acceptable reference for dental 
students in this country because it is so elementary. There are no references 
nor bibliographical appendix, which are vital in students texts. 

There are 20 chapters dealing with surgical bacteriology, inflammation 
and gangrene, hemorrhage, surgical infectious diseases, tumors and eysts, fract- 
ures and dislocations, diseases of the eye, neck, larynx, bone, and nervous system. 
Affections of the face and lips, mouth and throat, nose and air sinus are also 
briefly covered. Surgical techniques are only touched upon. 

The first edition of this book appeared in 1913. In the intervening thirty- 
five years, the dental curriculum has undergone extensive revision and improve- 
ment. The courses in the basic sciences are identical to those offered the medical 
student. A text such as this loses effectiveness in attempting to cover too much 
too briefly and becomes little more than a definition book of medical terms with 
which even dental students are familiar. 

D. J. H. 


A Comprehensive Review of Dentistry for Use in Preparing for Dental 
State Board Licensing Examinations. By Vincent R. Trapozzano, D.D.S., 
F.A.D.P. 661 pages. Philadelphia and London. W. B. Saunders Company, 
1949. Price $6.50. 


Annually, at this time of the year, senior dental students give serious 
thought to study for dental state board examinations. The review of collected 
lecture notes plus spotty reference to texts on anatomy, pharmacology, physiol- 
ogy, and biochemistry, and a borrowed set of previous state board questions 
have in the past been the usual plan of attack for this last of exams. It is re- 
grettable that the basic science training of the first two years is so poorly cor- 
related with the clinical teaching of the last two years that even the funda- 
mentals of early courses are completely forgotten. 

The author, with the collaboration of 24 well-known dental educators, has 
prepared 21 chapters of questions on all subjects involved in the dental curricu- 
lum. 

The questions are reasonable and practical, and the answers have been 
well edited and clearly phrased. The index is complete, and cross references are 
ineluded. 
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The author states that the book has a twofold purpose: first, to serve as a 
concise, authoritative guide for those preparing for dental state board exam- 
inations, and this the book does admirably; second to serve as a general review 
for the undergraduate student and the general practitioner. It is very ques- 
tionable whether either the undergraduate dental student or the general prac- 
titioner would, in spite of the valuable contents, use this as a reference text. 

This is a good dental quiz book and of assistance to those making up exam- 
ination questions and to those responsible for the correct answers. — 

« OU. . 


Atlas of Oral and Facial Lesions and Color Film Library. By Raru 
Howarp Bropsky, D.M.D. 127 pages. 100 2 by 2 Kodachrome slides. Balti- 
more, Williams & Wilkins Company, 1948. Price $80.00. 


The employment of visual education methods in modern pedagogy has 
proved popular and remunerative. This book is designed to be used with a series 
of colored slides showing many of the pathologie entities to which the oral 
cavity is subject. As a supplement to the film library, the atlas gives a brief 
description of the salient characteristics of the lesion and an equally brief dis- 
cussion of the corresponding therapy. Accompanying each description is a 
simple line drawing with arrows to mark the important features of the colored 
slide. 

The photography of the slides is excellent and the clinical material is well 
selected. Dr. Brodsky has definite talent for literary condensation, and be- 
cause no attempt at detail in either symptoms or treatment was intended, no 
exception can be taken to the statements in the descriptive text. 

The brevity of the descriptions and the absence of microscopic correlation 
limit the teaching usefulness of the atlas type of text. In oral lesions, par- 
ticularly the differential aspects, how the lesion differs from similar clinical 
entities is important and would add to the value of this book slide unit. 

The cost of the atlas-library combination precludes it from the student’s 
list and perhaps from the libraries of most practitioners. 


D. J. H. 
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of Current Literature 


ANATOMY AND PHYSIOLOGY 


The Uvula: Its Structure and Function and Its Importance. George 8S. Richardson and 
E. Markey Pullen. Arch. Otolaryng. 47: 379, 1948. 


The functions of the uvula are summarized as follows: 

It massages and moistens the cellular structure of the posterior pharyngeal wall; 
aids in the removing of material from the posterior pharyngeal wall and in the passing 
this material downward to the hypopharynx and the base of the tongue; it serves as a trans- 
fer organ to bridge the deficiency between the velum and the posterior pharyngeal wall as 
secretion moves from the midline above and anteriorly to the midline posteriorly; it is a val- 
uable aid in preventing middle ear disease in children; by participating in the preservation 
of normal pharyngeal arches, the uvula prevents pharyngitis sicca with subsequent drying of 
the Eustachian orifices, as might be expected with a high arch on one side or with a fibrous 
straight line contracture; it is the warning flag of the pharynx in many instances; it prevents 
rhinolalia aperta in successful tonsillectomy and is a valuable adjunct to voice control, pos- 
sibly as a midline buttress, particularly in singers. This function is of little value in the 
speaking ranges apart from preventing unpleasant qualities; a uvula deviating to one or the 
other side may indicate a weakness of the accessory nerve on the opposite side. 

The conclusions reached are as follows: 


The uvula is a valuable means of preserving and detecting nasopharyngeal health and 
change. It should not be traumatized needlessly, nor should it be subjected to operation unless 
a definite syndrome traceable to it is evidenced. 

. J. C. 


SURGICAL TECHNIQUE 


Excision of Small Tumors of the Skin of the Face With Special Reference to the Wrinkle 
Lines. C. J. Kraissl and H. Conway. Surgery 25: 592, 1949. 


After thought has been given to the adequacy of removal of a lesion on the face, the 
next most important consideration is the selection of appropriate lines for excision so that 
the ultimate scar will not interfere with function and will be as inconspicuous as possible. 
For almost ninety years surgeons have been referring to Langer’s lines as the most appropriate 
for the direction of incisions on the body. However, experience in surgery of the face leads 
inevitably to the conclusion that these are not the most suitable. The author describes the 
formation of the normal wrinkles, points out how they guide one in planning surgery on the 
face, and outlines some useful refinements in surgical technique. 

The original article describing Langer’s lines appears in the Proceedings of the Society 
for Natural History of Vienna in 1861. Langer 
studies. The cadavers were those of patients who had died during early adult life and also 


, 


8 observations were based on post-mortem 


during the advanced age decades. If one considers Fig. 1 which has been reproduced from 
Kirschner and Shubert’s Surgery,! it is at once evident, the author states, that there are areas 
where one would rarely make an elective incision following Langer’s lines. The most con- 
spicuous of these areas are in the supraorbital region, on the side of the nose, in the lateral 
ocular region, lateral to the angle of the mouth, on the upper lip, on the lower, outer aspect 
of the chin, and in the malar region. 

If one considers the mechanism of the formation of facial wrinkles, it will be appreciated 
that they are produced by the contracture of the underlying muscles of facial expression. 
The simplest example is the transverse corrugation in the forehead caused by the contraction 
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of the frontalis. In some regions, however, several muscles act in unison to produce facial 
expression with the result that the skin wrinkles in a curved line. A conspicuous example 
is the nasolabial fold which is the result of the action of the zygomaticus, the quadratus labii 
superioris, and the caninus. The risorius and buccinator also may play a part in the pro- 
duction of this very definite nasolabial groove. Likewise one may go over the entire face 
and find the underlying muscles of facial expression which through their contraction develop 
wrinkles at right angles to direction of their pull. It is evident that the wrinkles are caused 
by the shortening of the muscle without corresponding shortening of the skin. Therefore, the 
skin adapts itself by forming folds which are at right angles to the actions of the underlying 
muscles in that particular region. In the infraorbital region this hypothesis does not seem 
to be true, as the wrinkles are in the direction of the fibers of the orbicularis oculi. This may 
be explained by the levator action of the orbicularis in the lower eyelid. Attention is called 





Fig. 1.—A reproduction of Langer’s lines on the face. Areas where one would rarely 
make elective incisions following these lines are indicated by the numerals. These are dis- 
cussed in the text. (From Kirschner and Shubert,' 1927.) 


to the fact that the sphincterie action of the orbicularis oculi is altered by its origin and 
insertion at two fixed points, the palpebral ligament at the inner canthus and the lateral pal- 
pebral raphe at the outer canthus. Contraction of this portion of this muscle results in lines 
at right angles to the direction of its fibers and the wrinkles then are at right angles to the 
action of the muscle. In the oral region, the orbicularis oris, being a true sphincter, has no 
fixed points and therefore the wrinkles develop radially from the oral aperture. However, at 
the angles of the mouth, the combined action of the quadratus labii superioris and the other 
muscles in this region causes the lines to blend with those of the lower part of the nasolabial 
fold. The formation of the lines about the outer aspect of the chin is complicated as the 
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wrinkles in this area are te result of the action of the triangularis, the depressor labii in- 
ferioris, and the mentalis. To illustrate the position of these lines Fig. 2 was drawn showing 
their relation to the underlying muscles, 

Many younger subjects do not have evident wrinkles but careful inspection of the skin 
usually will reveal fine lines of cutaneous relaxation. In order to exaggerate them, one need 
only ask the patient to contract the muscles in the region concerned and the lines become 
apparent. All subjects are not precisely the same and no single chart of facial wrinkle lines 
will serve for all cases. One cannot generalize quite as freely as would be indicated by 
Langer’s lines, but consideration of the anatomy of the muscles of facial expression makes it 
possible to develop a fairly definite pattern for the planning of incisions on the face. 


Zea 
a My 
Gn My; 
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J 


N 


— Fig. 2.—The black lines in this figure are tracings of the wrinkles shown in Fig. 4 of the 
original article superimposed upon the muscles of facial expression. Note that these wrinkle 
lines uniformly are at right angles to the direction of contraction of the muscles. 


Technique of Excision 


After the patient has been prepared and anesthetized one may use a marking fluid, 
such as gentian violet, to indicate the lines of excision, Dots are made around the lesion, all 
equidistant from the margin of the tumor. An ellipse, perfect or irregular in outline, is 
then marked out so that it includes the dotted area and yet has its long axis in the direction 
of the wrinkle lines (Fig. 3). The length of the ellipse should be at least four times as great 
as its width. The longer the length as compared with the width the less likelihood of 
‘‘boating’’ of the tips of the line of suture. The lines should be drawn on the skin so that 
both sides of the ellipse will be approximately the same length. If this is done, adjustments 
will not have to be made at the margins of the wound. If not possible, sige angeo tie of the 
marginal tissue must be made. Referring to the area beneath the left eye in Fig. 3, if the 
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ellipse was made from a to d directly, the lower line of excision would be too long to ap- 
proximate accurately to the upper line. One therefore selects a point c¢ which should make ac 
equal to ab. The small triangle b-c-d may be removed with the result that the incisional 
margins will have equal length and the line of suture will fall in the wrinkle lines. This 
principle may be applied to other regions of the face where the same problem is present. 
Usually the wrinkle lines present as gentle curves. In making skin incisions, effort should be 
made to keep the scalpel perpendicular to the skin surface in order to prevent the beveling 
of cutaneous margins. The mass should be removed en bloc to avoid disseminating tumor 
cells. After the lesion has been removed, wide undermining of the skin and subcutaneous 
tissue must be done to allow relaxation. A useful plan is to undercut the margins of an 
elliptic defect for a distance as great on either side as the transverse measurement of the 
ellipse. The use of 00000 and 000000 chromic catgut has proved to be satisfactory for ap- 
proximating the subcutaneous tissue and the derma, Sutures in the derma must be placed 





Fig. 3.—Diagram to show suggested lines of excision to allow ultimate scar to fall in normal 
wrinkles. 


accurately so that the suture material does not lie in the epithelium and the knots should be 
on the underside. Sutures placed close to each other will effect closure of the skin, making 
it necessary to use only the finest sizes of silk for suture of the surface of the wound. If 
buried in the derma, silk suture may protrude through the scar at a later date, even though 
no infection has occurred. Cutaneous sutures should be removed on the third or fourth day 
after operation. In the postoperative dressing of large wounds a layer of xeroform gauze 
overlayed with several thicknesses of plain gauze is held in place with adhesive, applied tightly 
enough to take tension off the suture line. Hematoma may be prevented and eechymosis di- 
minished by the use of cotton and elastic bandage applied with even pressure. After the 
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sutures have been removed, flamed adhesive may be applied, similar to the method? of ap- 
proximating wound margins. Smaller wounds are effectively managed by the crepe lisse 
dressing’ which consists of silver or aluminum foil over the sutured wound, held in place by 
a single layer of indestructible chiffon which has been immersed in collodion, The setting 
of the collodion provides an effective splint for the skin of the face so that involuntary facial 
expression does not cause movement of the sutured tissue. Sutures may be removed through 
a V-shaped gate cut in this cutaneous splint of collodion and chiffon. The splint may be 
left in place for seven or eight days. 


Conclusions 


1, Langer’s lines, although copied and referred to by surgical texts, are not the most 
suitable for planning the direction of incisions on the face. 

2. The normal wrinkle lines which are at right angles to the action of the underlying 
muscles of facial expression afford the best guides for incisions on the face. 

3. Complete removal of tumors of the skin of the face by careful surgical technique 
with attention to the normal wrinkle lines is rewarded by superior clinical results with minimal 
deformity from facial scars. 
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Zur Frage der offenen Wundbehandlung nach Mundoperationen. (The Problem of Open 
Treatment of Wounds After Oral Operation:.) H. Zinner. Ztschr. f. Stomatol. 12: 
567, 1949. 


Operations within the oral cavity cannot be performed under absolute asepsis. In 
spite of this fact, many wounds with primary sutures, such as those resulting from root re- 
sections, heal without delay or complications. In others, however, slight necrosis from the 
lesion of the tissues, or infectious material from the lesion, involves bad after effects, and an 
increasing number of authors advocate now the open treatment. 


Kantorowitz uses sutures, with a gap for a drain in between. Wassmund states that 
open treatment is imperative, if the focus can be held responsible for rheumatism or nephritis, 
and in these cases he wishes a slow granulation from within, which is a fair guarantee that 
the root surface will be covered by tissue. Koch-Langentreu does not suture at all, but 
uses a 200 per cent iodoform gauze saturated with phenol camphor, leaving it in the wound 
for five to six days. The author himself has his own technique for root resections. A flap 
of periosteum, taken from under the mucosal flap, is used to cover the root diameter. Over 
it, he puts a tampon with iodoform ointment. ‘The disadvantage of the smell has been over- 
come with the use of sulfonamides, with an ointment of sulfadiazine 15.0, Anesthesin 5.0, 
and Vaseline alb. 30.0. Lately, 200,000 units of penicillin have been added to the ointment, 
since sulfonamides are not active in the presence of pus, while penicillin is. Another new 
product is Peniciplast (Gesellschaft fiir Biochemie, Innsbruck) which has been used with 


great success, 
R. H. Boitel. 


SUPPORTIVE TREATMENT 
Procaine Penicillin. J. A. Robinson, H. L. Hirsch, B. Milloff, and H. F. Dowling. J. Lab. 
& Clin. Med. 33: 1232, 1948. 


The mixture of concentrated solutions of penicillin and procaine results in the formation 
of crystals, which have been identified as the procaine salt of penicillin which is comparatively 
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insoluble in aqueous solutions and body fluids. As a result of this low solubility a repository 
injection of a suspension of this salt in oil or water results in delayed absorption and pro- 
longed blood concentrations. Another advantage of this preparation is the paucity of local 
reactions from its use. Sensitivity to procaine penicillin has not been observed. 


K. &. T. 


Severe Reactions to Penicillin. H. H. Sawicky and Charles R. Rein. Arch. Dermat. & Syph. 
58: 83, July, 1948. 


‘*The oral and topical use of penicillin, in such forms as tablets, lozenges, troches, wet 
dressings, ointments, sprays and nose drops in the treatment of comparatively minor ailments 
may sensitize many persons to this valuable antibiotic; Two severe sensitization reactions 
to penicillin are reported.’’ 

Case Report 


‘Case 1—S. B., a white man aged 57, consulted us on July 16, 1946, for chronic 
furunculosis of ten months’ duration. He denied a history of active fungous disease and a 
personal or family history of allergy. In October 1945, he noted numerous furuncles on 
his upper extremities. Penicillin ointment was prescribed in November, and, after three 
weeks of use, an erythematous edematous eruption appeared on the face and neck, The 
eruption soon became generalized, necessitating hospital care for three months. On July 
16, 1946, 300,000 units of penicillin in peanut oil and wax (Romansky formula) was ad- 
ministered intramuscularly for a recurrence of the furunculosis. Within thirty minutes 
following the injection, the patient presented the picture of ‘anaphylactic shock.’ He 
was apathetic and complained of severe headache, coldness, nausea, vomiting and shaking 
chills, His face was pinched and his skin pale, with dusky cyanosis of the lips, tip of the 
nose and ear lobes. His temperature was subnormal; breathing was shallow and sighing, 
the pulse was barely perceptible, and the blood pressure was 60 mm. of mercury systolic 
and 0 diastolic. Epinephrine was given subcutaneously and tripelennamine hydrochloride 
(pyribenzamine hydrochloride N.N.R.) administered orally. Within an hour, generalized 
erythema, edema of the extremities and urticarial lesions on the forehead were noted. 
The urticaria became generalized and persisted for twenty-four hours, at the end of which 
time the cutaneous and systemic manifestations of the episode were no longer in evidence.’’ 


T. J.C. 


Relation of Dosage to Streptomycin Toxicity. Ralph Tompsett. Ann. Otol., Rhin. & 
Laryng. 57: 181, March, 1948. 


Certain drugs although valuable agents in the treatment of disease frequently cause 
severe toxic reactions from their use; streptomycin is one of these drugs. 

The diseases for which the drug is effective are, in general, serious infections with a 
high rate of mortality and for which no other effective antibiotic agent is available. 

Because of this and the knowledge that the organisms rapidly develop resistance to the 
drug, there has been a tendency to administer large doses of it. Also, it has been thought 
that, since the drug was so rapidly absorbed and eliminated and that maintenance of constant 
levels was necessary, frequent injections must be given. The author presents evidence that 
neither the frequent injections nor the maintenance of constant levels is necessary. His 
observations would suggest that the rational regulation of dosage schedules should be based 
on the body weight of the patient and that, probably, long intervals may be allowed between 
injections. The author discusses some of the various complications caused by the drug, in- 
cluding allergic manifestations. In 5 cases in which the latter appeared, therapy was able to 
be continued by the use of another drug, dihydrostreptomycin, which is closely related to 
streptomycin and which, so far as tested to the present time, appears to have similar anti- 
microbie activity. Organisms sensitive to streptomycin are also sensitive to this drug, and 
those resistant to one are resistant to the other, 


t.4.6 
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ANESTHESIOLOGY 


Local Sequelae of Endotracheal Anesthesia. W. Arnold Donnelly, Arnold A. Grossman, 
and Francis M. Grem. Anesthesiology 9: 490, 1948. 


The types of trauma incident to endotracheal anesthesia are discussed, and the findings on 
postanesthetic indirect (mirror) laryngoscopiec examinations in 100 cases are described. Even 
with residents recently introduced to the endotracheal technique, the local damage following 
intubation was, in all cases, moderate in degree and caused only minimal subjective complaint 
or functional change. No permanent damage was encountered. 

It is not unreasonable to assume that in the hands of the skilled anesthesiologist, the 
incidence of trauma resulting from intubation will be minimal and that the occurrence of 
even slight injuries (noted in this series) will be less frequent. The advantages of endo- 
tracheal anesthesia which have not been discussed in this paper far outweigh any minor un- 
desirable effects discovered in this study. 

Ta OC, 


Anesthesiology and Otolaryngology. Samuel Rochberg. Arch. Otolaryng. 49: 53, January, 
1949. 


‘*Theoretically, the patient should be admitted the day before operation so that he may 
become acclimated to the atmosphere of the hospital and properly prepared for surgical treat- 
ment. However, the critical shortage of beds has forced many institutions to admit patients 
for minor surgical operations on the morning on which these operative procedures are to be 
performed. Breakfast should be withheld, and it is imperative that the persons responsible 
for the patient be instructed to keep food away from him. Too many mothers, feeling sorry 
for their children, give them a ‘little’ 
the induction of anesthesia or postoperatively in the reactive period form the background of 
many a surgical tragedy. 

‘*From sixty to ninety minutes prior to surgical treatment the patient should be given 


breakfast. Vomiting and aspirating the vomitus during 


either an opiate or a barbituric acid derviative in appropriate dosage and either atropine or 
scopolamine. A morphine salt, a codeine salt, ‘pantopon’ (a mixture of hydrochlorides of 
opium alkaloids), dihydromorphinone hydrochloride and meperidine hydrochloride (‘demerol 
hydrochloride’) are frequently used. Patients who show an idiosyncrasy to morphine will 
frequently tolerate one of the synthetic products, ‘pantopon,’ dihydromorphinone hydrochloride 
or meperidine hydrochloride. The short-acting barbiturates, such as pentobarbital sodium 
and ‘seconal sodium,’ because of the rapidity of their action, are preferable to the longer- 
acting barbiturates. Morphine and allied drugs will relieve pain, but moderate doses of the 
barbiturates will not. Proper premedication, in addition to relieving the patient’s pain or 
apprehension or both, will reduce the amount of anesthetic required. 

‘*Scopolamine and atropine diminish or abolish salivary secretion. Mucus can interfere 
with the airway by initiating laryngospasm, which not only makes the induction and main- 
tenance of anesthesia difficult but interferes with the proper oxygenation of the patient. 
Furthermore, various degrees of atelectasis can be produced by the aspiration of mucus. 

‘*Atropine and scopolamine directly stimulate metabolism and therefore counteract 
the depression of the respiratory center produced by the sedative drugs. In addition, they 
depress the activity of the vagus nerve, thereby helping to protect against cardiac irregulari- 
ties and laryngospasm. Scopolamine will also produce euphoria or amnesia and that is ad- 
vantageous in the proper preparation of the patient. 

‘‘Tt requires one to one and a half hours for the drugs used as premedicants to exert 
their maximum effect when administered subcutaneously. When given intramuscularly, they 
become effective within fifteen to twenty minutes, Only five minutes is necessary for the 
desired effect when the intravenous route is used. This avenue is helpful when the premedica- 
tion has been erroneously omitted or has lost its effect. With intravenous administration, 
however, smaller doses should be used. The barbiturates can be given rectally in both chil- 


dren. and adults, 
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‘*Many surgeons and anesthesiologists prefer one drug or combination of drugs to others 
and have used them with great success. However, one must always remember that the dosage 
varies with the patient, the operation and the anesthesia. In choosing the dosage, the pa- 
tient’s age, size and occupation must be borne in mind; fever, pain, hyperthyroidism, preg- 
nancy, alcoholism (both chronie and social), emotional excitement—all call for increased 
dosage; cachectie and debiliating diseases, anemia, hemorrhage, shock, cardiorenal disease and 
hypothyroidism all necessitate smaller doses, When the patient is to be operated on under 
local anesthesia, a barbiturate should be given in addition to an opiate, not only for its hyp- 
notic effect but also for its counteraction of any possible reaction evoked by the local anes- 
thetic agent. If the procedure is a long one, and the premedication is wearing off, one can 
make the patient more comfortable by further administration of the opiate or the barbiturate 
or both. 

TABLE I, MORPHINE AND SCOPOLAMINE OR ATROPINE 


MORPHINE 











SCOPOLAMINE ATROPINE 
SULFATE, HY DROBROMIDE, SULFATE, 

AGE WEIGHT LB. GRAIN, MG. GRAIN, MG. GRAIN, MG. 
Up to 2 mo. 7-10 1/480 (0.13 mg.) 1/600 (0.10 mg.) 1/400 (0.16 mg. ) 
2-3 mo. 10-12 1/360 (0.18 mg.) 1/600 (0.10 mg.) 1/400 (0.16 mg.) 
3-4 mo. 12-14 1/240 (0.27 mg.) 1/600 (0.10 mg.) 1/400 (0.16 mg.) 
1-7 mo. 14-16 1/144 (0.45 mg.) 1/600 (0.10 mg.) 1/400 (0.16 mg.) 
7-11 mo. 16-19 1/120 (0.54 mg.) 1/600 (0.10 mg.) 1/400 (0.16 mg.) 
11-18 mo. 19-24 1/108 (0.60 mg.) 1/600 (0.10 mg.) 1/400 (0.16 mg.) 
18 mo.-2 yr. 24-27 1/72 (0.90 mg.) 1/450 (0.14 mg.) 1/300 (0.22 mg.) 
2-3 yr. 27-30 1/60 (1.0 mg.) 1/450 (0.14 mg.) 1/300 (0.22 mg.) 
3-5 yr. 30-40 1/48 (1.385 mg.) 1/450 (0.14 mg.) 1/300 (0.22 mg.) 
6-8 yr. 40-55 1/36 (1.80 mg.) 1/300 (0.22 mg.) 1/200 (0.30 mg.) 
8-10 yr. 55-65 1/24 (2.70mg.) 1/300 (0.22 mg.) 1/200 (0.30 mg.) 
10-12 yr. 65-80 1/18 (3.60mg.) 1/200 (0.30 mg.) 1/100 (0.65 mg.) 
12-14 yr. 80-90 1/12 (540mg.) 1/150 (0.43 mg.) 1/75 (0.86 mg.) 
Adult Over 90 1/8-1/4 1/150-1/100 1/75 (0.86 mg. 


(8.10-16 mg.) 


(0.43-0.65 mg.) 





‘*Table I, prepared by Leigh and Belton,* of Montreal, Canada, and based on a great 
deal of experience, may be helpful. 

‘*Many anesthetic agents and various technics of administration have been used in the 
field of otolaryngology. Except for rare cases, anesthesiologists do not feel that any one 
specific drug or technic is indicated for a certain surgical procedure. The case is a better 
risk when surgeon and anesthesiologist are using familiar methods, provided those methods 
are physiologically sound. 

‘*The action of the local anesthetic agents can be prolonged by the addition of such 
vasoconstrictors as epinephrine hydrochloride or ‘eobefrin’ (3, 4-dihydroxy-norephedrine). 
When the blood vessels at the site of injection become constricted, the absorption of the 
anesthetic agent is delayed; thus its effectiveness is increased, and the body is allowed more 
time in which to detoxify the drug. This is important in cases in which sensitivity is present. 
Cocaine will itself produce vasoconstriction, thereby delaying its own absorption, 

‘*The inherent danger of the use of the agents producing local anesthesia lies in in- 
dividual susceptibility or sensitivity. The manifestation of such sensitivity is commonly 
known as a cocaine or a procaine reaction, It may be mild and long in appearing or swift 
and tragic. Headache, vertigo, restlessness, tremors and convulsions may be seen, with death 
resulting from respiratory failure. 

‘*In many instances the operative procedure or the desires of the patient or of the 
surgeon may warrant general anesthesia. First, the anesthesiologist and the surgeon must 
ask themselves, ‘Should this patient be put to sleep?’ I can vividly recall a case in which I 
was involved during my training: 


‘An obese lady in her early thirties was to undergo a pelvic laparotomy for 

uterine fibroids. Nothing in her history foretold any difficulties relative to anes- 

*Leigh, M. D., and Belton, M. K.: Premedication in Infants and Children, Anesthesi- 
ology 7: 611-615, 1946. 





QUARTERLY REVIEW OF LITERATURE 





thesia. Several minutes after the induction I heard gurgling and bubbling noises 
coming from her mouth. The face mask was removed, and there was fresh blood 
pouring from her nose and mouth. Suction was begun immediately, the patient 
being placed in the Trendelenburg position, and the operation was canceled. I soon 
realized that a nosebleed was the problem; it was controlled by packing, and the 
patient was returned to her room. She later confessed that she frequently had nose- 
bleeds but had forgotten to mention this minor fact to the house staff. The opera- 
tion was done forty-eight hours later, with this patient under spinal anesthesia. 

‘*T should like to recall another case: 

‘fA colleague of mine was called one afternoon to administer a ‘little 
pentothal sodium’ to a patient who was to undergo incision and drainage of the 
site of Ludwig’s angina (cellulitis of the floor of the mouth). The anesthesiologist 
requested that a preliminary tracheotomy be done. The request was refused. A 
few cubic centimeters of ‘pentothal sodium’ was administered, and suddenly the 
patient stopped breathing. All efforts at resuscitation failed. ’’ 

T. J.C. 


Anoxia in Anaesthesia With Nitrous Oxide and Oxygen. David Grinstein. Rev. Odontol. 
25: 708, 1947. 


The author shows according to the experiments of the physiologists that human life 
is compatible with percentages of 10 to 12 per cent of O, given in anesthesias with nitrous 
oxide and oxygen. . 

His experience acquired through more than 10,000 anesthesias with nitrogenous 
protoxide and oxygen without any deaths or postanesthetic sequelae is proof of the harm- 
lessness of this anesthetic agent. 

An essential condition is to watch the respirations of the patient and to employ pre- 
medication (barbiturates) or to utilize synergists in resistant patients in order to avoid 
administrations with very reduced percentages of O,. 


Danger in Prolonged Anaesthesia. Open Forum. Modern Dent. 16: 21, April, 1949. 


Case Report of Dr. Milton Rothstein 

‘*Miss M. M., age thirteen, a normal young lady came into the office complaining 
of a toothache in the lower right mandibular area. X-ray examination revealed a caries ex- 
posure in the lower right first molar. I decided to remove the tooth and injected 2 ¢.c. of 
2 per cent procaine in the standard manner for mandibular block anesthesia. The tooth was 
removed uneventfully. Three hours later the young lady returned to the office with a frantic 
mother. I was figuratively floored when the mother explained that the daughter had bitten 
a huge area of tissue off the inner lip including the vermilion border. I would estimate the 
size of the area to be two and one-half centimeters in diameter. It seems that the young 
lady is a habitual lip biter and in the presence of complete anesthesia to the lip she created 
this self mutilation. I referred her immediately to a physician for an injection of tetanus 
antitoxin and a routine of antiseptic care of the open area until healing would result through 
granulation. 

‘*T am sure that my fellow practitioners shall be happy to accept this incident merely 
as another caution to be considered in the daily management of practice of dentistry.’’ 


Editor’s Comment (In Part) 

‘*With the advent of strong anesthetics, at times really too strong, incidents of the 
type described by Dr. Rothstein are not uncommon. When anesthesia lasts for more than one 
hour after a mandibular injection, the patient must be warned not to eat, or bite the lips, 
until all normal sensation has returned. For the same reason, it is advisable to avoid, if 
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possible, a bilateral mandibular injection, so that the patient can distinguish between the 
normal and the anesthetized sides. 

‘*There is another disadvantage in producing unduly prolonged anesthesia. Trophic 
nerves, controlling nutrition, accompanying the sensory nerves, and the anesthetic solution will 
block these nerves together with the sensory nerves we are trying to anesthetize. If the 
functional activities of these nerves are interrupted for too long a period, nutrition is inter- 


fered with and as a result death of tissues may follow.’’ 


T. J. ©. 


Aspects of General Anaesthesia in Dentistry. Geoffrey Kaye, Melbourne. Australian J. 
Dent. 52: 373, November, 1948. 


The whole question of safety in dental anesthesia turns upon three considerations, viz., 
(1) correct assessment of the patient’s physical condition and of the scope of the proposed 
operation; (2) maintenance at operation of the patency of the air passages, (3) protection 
of the bronchial tree against the entry of blood or dental fragments. 

Dental operations were formerly associated with a high incidence of incomplete surgery 
and postanesthetic respiratory infection. The position has been revolutionized by the use 
of the endotracheal airway, the pharyngeal pack, the aspirator, the ‘‘stir-up regime,’’ the 
sulfonamides, and penicillin. The onus is upon the dental surgeon to make full use of these 
aids. 

The education of the dental and medical professions, in so far as oral surgery is con- 
cerned, proceeds apace. It is the general public which most needs to be educated. It must 
be taught not to regard dental operations lightly. It must be encouraged to look on certain 
requirements of venue, surgical skill, and anesthesia as being in its own interest and therefore 
worth the necessary trouble and expense. When the public appreciates these facts, it will 


itself insist upon the necessary conditions. 


K. H. T. 


ORAL PATHOLOGY 


Ueber den Erbgang und die Genese der angeborenen Unterlippenfistel. (The Inheritance 
and Pathogenesis of the Congenital Fistula of the Lower Lip.) D. Muller, Nordheim- 
Westfalen. Deutsche Zahnirztl. Ztschr. 4: 311, 1949. 


Fistulas in the lower lip are rare malformations. While the localization is typical, the 
degree of the defect varies. They may be combined with other deformities and generally 
present only a cosmetic problem. The author found these defects to be of irregularly dominant 
character, and believes them to be a pathologie groove forming during tlie intrauterine de- 


velopment of the lower lip. 


K. &. T. 


Ueber das Vorkommen atypischer Zahncaries bei Hirschen. (A Typical Caries of Deer.) 
A. Keil. Deutsche Zahnarztl, Ztschr. 3: 878, 1948. 


A typical caries is described which occurs on the maxillary canines of deer. These teeth 
contain peculiarly discolored cavities which resemble caries, but on more careful study lesions 
on the pigmented region of attrition are found to have nothing to do with caries. They can 
be explained by poorly calcified dentine layers, which are brought to the surface by the 
gradual wearing down of the teeth. They are abraded more rapidly than the well-calcified 
dentine which produces cavitations which are filled with food debris and thus are mistakenly 


taken for caries. 
H. M. 
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Der Ablauf der Infektion am Odontom. (The Course of Infection in an Odontoma.) 
S. Graff. Deutsche Ztschr. f. Zahnh. 4: 2, 1949. 


Three cases of interpulpal granuloma are described. These were demonstrated by x-ray 
and histologic sections. Two were associated with caries, one with periodontitis. The 
granuloma which formed in the pulp is the expression of a special reaction of the organism 
and it is immaterial in which manner the infection enters the pulp. It may be the result of 
primary caries or infection of the periodontal tissues or it may occur through hematogenous 
transplantation. j 

HM. 


Domestikationsanomalien; Retention des letzten Molaren. (Anomalies of Domestic Animals, 
Retention of the Last Molar.) J. Bodingbauer. Wien. Stomatol. 46: 106, 1949. 


Examination of the heads of wild and domesticated pigs disclosed that the former ex- 
hibit jaws with ample retromolar space, while in the latter this space is completely absent. 
This causes the retention of the last molars, an anomaly associated with shortening, bending, 
and decrease of the angle of the jaw. These conditions the author believes are due to soft 
food, and in Yorkshire and Berkshire pigs to selective breeding to obtain a maximal shortening 
of the skull. 


Pathogenie de la Carie-Fluor. (Pathogenesis of Caries-Fluorine.) Leimgruber. Schweiz. 
Monatschr. f. Zahnh. 59: 17, 1948. 


Up to the present time, Miller’s theory on the development of dental caries, completed 
and modified during the past years, has remained the only logical way to explain the local 
destruction of the hard tissues of the teeth. Since this theory does not apply to all forme 
of caries, different authors have tried to substitute a more complete theory. The most recent 
one has been given by Gottlieb. It states how, under certain conditions, bacteria are re- 
sponsible for the lysis of the organic substance, but does not explain why and under what 
conditions a hard tissue can or cannot be destroyed. The theory is as localistic as Miller’s, 
and Gottlieb admits ignoring what seems to be the heart of the problem: the phenomena of 
resistance, of maturation, of saliva in its relation to the dental organ and the body. If Gott- 
lieb’s theory is new under certain aspects (yellow pigment), it does not advance the knowledge 
of the pathogenesis of caries by a single step. 

The success of fluorine therapy does not seem to materialize according to what was 
expected, and authors around the world show a growing skepticism toward the problem, in 
spite of experiments of large dimensions. The part of fluorine in the formation of the hard 
tissues is a biologic one and consists of the regulation of the mineralizing process alone (effect 
of Mg./F. quotient on the phosphatase), It terminates at the moment of eruption, After 
eruption the effect is confined to the enamel surface and depends on the possibility of formation 
of insoluble fluorine salts. 

R. H. B. 


Recherches bactériologiques sur les canaux radiculaires. % (Bacteriologic Research of Root 
Canals.) D. Mése and Wachter. Schweiz. Monatschr. f. Zahnh. 


The success of root canal treatment largely depends on the completeness of the root 
filling. Gutta-percha points, cemented into the root canal, represent an impermexble filling, 
while cement alone or gutta-percha alone are not satisfactory. !f abstraction is made from 
the incompleteness of x-ray control, the percentage of success is found to be 85. The dis- 
infectant used was tricresol-formol. A negative bacteriologic test was the prerequisite for 
the root canal filling. Experience has shown that the spreading of bacteria into the blood 
subsided from the moment the apex of the tooth harboring the focus was filled. 

a. . &, 
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Die Bedeutung der Phosphatasen in der Kariespathogenese. (The Role of Phosphatase in 
the Pathogenesis of Caries.) H. Eggers Lura. Schweiz. Monatschr. f. Zahnh. 59: 
1067, 1948. 


A new hypothesis for the development of caries is proposed. The carious lesion does 
not represent a simple acid decalcification, but rather an enzymatic action as a consequence 
of disturbed phosphorus metabolism, The hypothesis is supported by several facts: 


1. The organic substance of the enamel is attacked before the inorganic is. 

2. There is a marked accumulation of phosphatase in caries-susceptible areas and initial 
lesions, 

3. Fluorides, said to be phosphatase-inhibiting, are likely to prevent caries. 

+, Phosphatase-activating cadmium accelerates carious decay. 

5. Oragnic phosphorus has a caries-preventive action. 

6. Diet poor in phosphorus promotes caries in rodents. 

7. According to the new interpretation of enamel formation, the organic enamel matrix 
is rich in phosphatase and phosphoric esters and plays its part in the phosphorus metabolism. 

8. Experimentally, the remineralization of the enamel by salivary phosphatases and 
phosphoric esters is a proved fact. 


R. H. B. 


Die Transposition. (Transposition of Teeth.) H. Miihlemann and G. Antonine. Schweiz. 
Monatscehr. f. Zahnh. 59: 91, 1949. 


Transposition is an anomaly in which the position of two teeth in the dental arch is 
partly or totally reversed: either by transposed tooth germs, by the development of a single 
germ between two normally positioned ones, or by a pathologic direction of the process of 
eruption. Two out of seven case histories show that transposition may be accompanied by 
congenital absence of teeth (lower cuspids, upper lateral incisors), a fact which might em- 
phasize the importance of hereditary factors. There is no rule for the treatment of such cases. 
The position and axis of transposed teeth and the general condition of the dental arch must 
guide orthodontic planning. Partial transposition may necessitate the extraction of the less 
favorably positioned tooth. 


R. H. B. 


ORAL MEDICINE 


Contact Dermatitis. Practical Management and Identification of Cause Without Patch 
Testing. R. L. Sutton, Jr. Arch. Dermat. & Svph. 59: 36, January, 1949. 


‘*Cure in contact dermatitis may be said to have been accomplished if (a) the patient 
is free from disease, (b) the provocators of disease have been identified and (c) the patient 
has been taught to achieve a normal way of life by avoiding provocators and by using such 
safe substitutes as are needed. 

‘* Journals and books are full of descriptions of procedure, enjoining on the physician 
his need to be a Sherlock Holmes, insisting that the only effective treatment of contact 
dermatitis involves the detection of the irritant. But it is not true that the cause must be 
known before recovery may be obtained. It is easier, I have found, first to eliminate the cause 
without knowing what it is and then to identify it specifically after the skin is healed. The 
method presented is simple and renders superfluous, in most cases, preliminary detective work, 
erystal gazing and multitudinous cutaneous tests, ‘reproductive,’ if one has guessed well, ‘of 
the disease in miniature under controlled conditions.’ 

‘«When the patient is first seen, suffering, let us say, from itchy eyelids and face, the 
fact is that no one, patient or doctor, knows what chemical causes the disease. One does 
know, however, that the causative chemical must touch the skin, be it constantly or infre- 
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quently. One therefore orders the patient to let nothing touch the skin excepting those 
chemicals which are entirely trustworthy and not open to suspicion. These are the safest and 
most trustworthy chemicals: 


‘*], Air, if it is not contaminated with soap particles, perfume or such. 

«2. Water. 

‘«3. Petrolatum (not invariably ‘safe’). 

**4, Cellulose, such as in cleansing tissues, cotton or linen uncontaminated with such 
things as soap, dye, starch or fabric finish. 

‘*5. Hands (which are going to touch an itchy skin, one may be sure), if they are not 
contaminated with nail lacquer, cold cream, soap or the like. 

‘*6, Selected textiles: a textile, including garments for day and night wear, may be 
judged ‘safe’ if it was touched repeatedly without harmful effect during a six month period 
prior to the onset of dermatitis. I request the patient to sort his textile contacts, item by 
item, into two groups by this criterion. He wears and touches the ‘safe’ ones only and sets 
aside the doubtful ones until the time comes for testing items later.’’ 


Author’s Summary 


‘*Contact dermatitis is an injury of the skin which heals spontaneously if, and only 
if, the skin is not again injured. Medicines do not make it heal. It is not necessary to 
know the cause before eliminating it. The technic is discussed of enabling the patient 
to eliminate all possible causes until the skin heals. Then suspicious contacts are re- 
placed, not by patch testing, but by actual use, item by item, until flare identifies the 
irritant. Selection of agents for patch testing requires guesswork, howsoever canny. This 
method does not.’’ T. J.C. 


Contact Dermatitis Due to the Mercury of Amalgam Dental Fillings. Harry M. Robinson 
and Eugene 8. Bereston. Arch. Dermat. & Syph. 59: 116, January, 1949. 


‘‘The rarity of case reports of contact dermatitis due to the mercury of amalgam 
dental fillings has prompted us to report 2 cases which we have recently observed.’’ 


Case Reports 


‘*Case 1—E. I., a 14-year-old white girl, was first seen in December, 1945 because of 
severe dermatitis about the face, neck and chin. The appearance of this eruption had been 
noted by her mother to occur whenever the patient had any teeth filled. This train of events 
occurred after visits to each of several dentists. The eruption was always confined to the 
skin about the mouth, chin and neck. The past history did not reveal any serious illnesses, 
but she had had several attacks of rhus dermatitis to which her sensitivity was proved by 
patch tests. There was no history of sensitivity to mercury. 


‘*Examination.—There was an irregular bright pinkish edematous lesion almost 
entirely encircling the mouth and extending onto the right cheek. Throughout this lesion 
there were numerous, small discrete and confluent vesicles. On the neck there were several 
smaller lesions some of which formed linear groups. 

‘‘The following items were used in patch tests and the reactions read in forty-eight 
hours: (1) metallic mercury, with a positive reaction with bleb formation; (2) mercury 
amalgam, with a positive reaction with bleb formation; (3) silver alloy with a negative re- 
action, and (4) the dentist’s towel, with a positive reaction with edema and vesiculation. 
A similar, but unused, towel was procured from the dentist’s office, but was not handled by 
him. The result of a patch test with this was negative in forty-eight hours. 


‘*Case 2.—M. S., a 16-year-old white girl, was first seen in January, 1947 because of 
an itching eruption on the chin and anterior part of the neck, which appeared twenty- 
four hours after visiting a dentist to have fillings inserted. The eruption consisted of ill 
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defined patches of erythema. This subsided within a few days, but on the next visit to 
the dentist, for the same purpose, a similar eruption appeared in the same areas within 
twenty-four hours. The patient had a past history of sensitivity to mercury extending 
over a period of ten years. The last episode of mercurial dermatitis occurred five years 


previously after the use of ammoniated mercury ointment. 


‘*Examination.—There was a pinkish edematous ill defined eruption involving the 
chin and anterior portion of the neck. The following items were used in patch tests 
and the reactions read in forty-eight hours: (1) metallic mercury, with a positive 
reaction with edema, erythema and vesiculation, and (2) mercury amalgam, with a positive 
reaction with edema, erythema and vesiculation. Severe edematous vesicular dermatitis 
appeared on the arm where the tests were made, beginning forty-eight hours after the 
patches had been removed, and spread to involve the entire arm and axilla. This eruption 


lasted one week.’’ 


Summary and Conclusions 


‘Two cases of contact dermatitis from use of mercury amalgam fillings are described. 
The dermatitis in both instances was confined to the perioral area, face and neck. Patch 
tests to metallic mereury, fresh mercury amalgam and silver alloy were done. Positive re- 
actions to patch tests were observed only to mercury and the mercury amalgam. In such 
patients, recourse must be had to the use of gold or cement fillings, as mercury is definitely 
contraindicated. ’’ T. J. G 


Streptomycin, Cause of Dermatitis Venenata in a Nurse. Report of a Case. Sture A. M. 
Johnson and Helen Pratt Davis. Arch. Dermatol. & Syph. 59: 245, February, 1949. 


‘*R, E. B., a 34 year old graduate nurse, was admitted to the department of dermatology 
and syphilology on May 5, 1947, complaining of a dermatitis of the fingers of three weeks’ 
duration as well as pruritus of the face. Questioning revealed that she had noticed a mild 
generalized pruritus for several weeks before the onset of the localized eruption. The past 
history of diseases revealed occasional attacks of mild urticaria. The dermatologic examina- 
tion revealed fissuring, erythema, swelling and weeping of the fifth finger of the right hand 
and of the third finger of the left hand. Local therapy with wet dressings was instituted 
with some benefit. Suddenly, four days later, there appeared pronounced swelling, scaling, 
crusting and -erythema about both eyes. The left eye was swollen completely shut. The 
dermatitis of the two hands was no longer limited to the two fingers but was present on all 
the fingers. After being off duty for ten days, the condition about the eyes cleared except 
for slight sealing and pigmentation, and the hands improved. At this time a diagnosis of 
dermatitis venenata was made, and the patient was referred to the department of allergy, 
where patch tests were done with soaps and medicaments used on the floor. At the end of 
twenty-four and forty-eight hours, only the reaction to the patch test with streptomycin was 
positive. At this time it was determined that for six months the nurse not only had made 
solutions of various lots of streptomycin but also had administered it intramuscularly and by 
aerosol. On return to duty she gave no streptomycin the first day and remained clear. On 
the second day she gave one injection of the antibiotic, and within three hours her eyelids 
began to itch and swell. Pruritis and dermatitis of the hands started to reappear at the 
same time. She again went off duty for a week with improvement in her condition. At 
this time, patch tests with serial dilutions of streptomycin were made. In twenty-four hours, 
results of patch tests were positive up to the 1:100 dilution and in forty-eight hours up to 
the 1:1000 dilution. There was a recurrence of generalized pruritus while the patch tests 
were on the skin. The nurse was then placed on duty in another building where all contacts 
remained the same except for streptomycin. Her skin continued to clear, and there was no 
recurrence in one month, Later attempts to place this nurse back on duty administering 
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streptomycin have caused new acute flare-ups of dermatitis venenata. Eleven other nurses 
who had daily contact with streptomycin were given patch tests with the same lot of the 
drug. All had negative results.’’ 


Authors’ Comment 


‘*Streptomycin was found to be the cause of acute dermatitis venenata of the hands 
and the eyes of a nurse who had administered solutions of the drug for six months before 
any real symptoms of cutaneous sensitivity became apparent. Individual sensitivity was 
demonstrated by strongly positive reactions to patch tests on the patient contrasted with 
negative results of patch tests in eleven nurses who also handled the antibiotic under similar 
conditions. Removing the nurse from the floor gave immediate relief. Allowing her to 
resume her previous duties caused new flare-ups. It is hoped that this case report will alert 
users of the drug to the potentialities of dermatitis venenata.’’ 

7. 6% 


Ueber die lokale Fluorapplikation zur Karies-prophylaxe und ihre statistische Auswertung 
mit dem ‘‘Berner Kariesindex.’’ K. Tschappait. Schweiz. Monatschr. f. Zahnh. 58: 
961, 1948. 


The author evaluates the experiments conducted in the United States in the field of 
‘aries prophylaxis by topical fluoride application, and submits the results of his own in- 
vestigations. Two hundred thirteen school children aged 12 to 14 were submitted to fluoride 
treatments; the substances used were 1 per cent sodium fluoride solution and a compound 
produced by Leimgruber containing sodium fluoride and a synthetic enamel-building factor 
(sulfur aad nitrogen components which, during the. hardening process of the erupting tooth, 
are derived from the saliva). The effect of one as against two treatments was compared, 
and it could be shown that the percentage of caries reduction was in close accordance with 
the data of similar experiments of American authors. The Leimgruber compound, however, 
proved even more effective throughout the experiments. No treatment is completely successful ; 
failures have been observed in all groups. 

The statistical calculations were made by using a new formula for the caries index 
(Berne caries index). It has the advantage of evaluating the different tooth surfaces accord- 
ing to their caries disposition. This increases considerably the exactness of large statistics. 


R. H. B. 


Les Manifestations Buccales d’Intolérance aux Résines Méthacryliques. (Oral Manifesta- 
tions and Intolerance to Acrylic Resins.) M. Dechaume and M. Brunel, Paris. Rev. 
de stomatol. 49: 700, 1948. 


The authors conclude from the cases they have studied that the intolerance to dentures 
made of acrylic resins is due to a defective product which causes in susceptible patients a 
stomatitis. They believe that it is the coloring material used which causes the local and 
regional reactions. In order to avoid such reactions from new materials, one should know 
the chemical composition of new products. 

m.. m. Fs 


Use of Vitamin A in the Treatment of Cutaneous Diseases. Relation to Estrogen and the 
Vitamin B Complex. Frances Keddie. Arch. Dermat. & Syph. 58: 64, July, 1948. 


Vitamin A is extracted from natural sources and reduced to crystalline form. In the 
human organism, vitamin A is stored in the liver. It is almost completely absorbed from the 
human intestinal tract under normal conditions. 


It is felt that there is a relationship between the patient’s endocrine status and the 


utilization of vitamin A. 
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There is no explanation for the effect of vitamin A in the prevention and treatment of 
the precancerous degenerative cutaneous changes, such as keratoses, but it is recognized as 
being of value. It is doubtful that a true vitamin A deficiency exists, but the vitamin and/or 
the substances which accompany it act as a specific remedy for cutaneous changes, whatever 
the cause, which are characterized by excessive keratinization. 


Local Effect of Penicillin in Vincent’s Disease. Eduardo Angel Porrini. Rev. odontol. 
35: 702, 1947. 


The treatment of Vincent’s disease has been simplified by the use of penicillin as has 
been ably proved by the noteworthy bacteriostatic effect on the fusospirillar association. 

The study of smears obtained in successive stages of treatment shows that the fusiform 
bacillus disappears first. As the diminution of the fusiform bacilli observed in the smears 
is proportional to the healing of the involved gingivae, we believe, with other authors, that 
these organisms are the real agents of the disease. 


The author uses different carriers to bring the penicillin into the mouth:, 


1. Penicillin-solution, 100,000 units in 50 ¢.c. of physiologic saline; the patient applies 
the solution topically or as a spray. 
2. Gelatinous capsules containing 1,000 units of penicillin per gram; the patient dis- 


solves one capsule every hour. 


An ointment, the formula of which follows: 


Penicillin 100,000 U, 
Gelatin 15 Gm. 
Sodium benzoate 0.20 Gm. 
Gum tragacanth 5 Gm. 
Glycerin 47 Gm. 
Menthol water ¢/s 100 e.e. 


The ointment is employed in gingival massages every hour. 

According to the author the proper concentration in order to obtain a real preventing 
effect of penicillin against the fusospirillar association is reached by the use of 1,000 U. 
hourly. 

By this treatment the pseudomembranes can be removed and the most troublesome 
symptoms of Vincent’s infection disappear: the inflammation with its pain and the pro- 
nounced buccal fetor. 

This treatment must be supplemented by the usual supportive measures of prophylaxis 
hygiene, diet, and occlusal equilibration. 

One contraindication which must be considered concerns patients who have an_ idio- 
synerasy to penicillin, The allergic manifestations are of minor consequence, however. 


G. A. B. C. 


Herpes Zoster Oticus (Ramsay Hunt Syndrome). Report of a Case. L. Johnson and 
B. Zonderman. Arch. Otolaryng. 48: 1, July, 1948. 


Complete paralysis of the facial nerve in a patient with involvement of both the vestibu- 
lar and the cochlear branches of the eighth nerve in a severe case of herpes zoster is re- 
ported. 

Herpes zoster is due to a filterable virus. The clinical manifestations are a vesicular 
cutaneous eruption, radicular neuralgia, and less often segmental palsies and sensory loss. 

In the case reported, the chief complaint was vertigo, nausea, vomiting, diminished 
hearing in the right ear, and some soreness of the right side of the tongue and threat. She 
was seen by her physician who found: (1) right facial palsy, (2) ‘‘stomatitis’’ involving 
the right side of the tongue and fauces, (3) an inflamed right ear canal, and (4) a tempera- 
ture of 101° F. 
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Under treatment the patient became asymptomatic except for the facial paralysis and 
deafness of the right ear. 
Herpes zoster is often misdiagnosed as Bell’s palsy. 
T. J. G 


Fluoro e Denti. (Fluorine and Teeth.) Renato Bandettini. Clinica Odontoiatrica 3: 300, 
December, 1948. 


This is a report of an experimental study carried out on a number of animal specimens 
for the purpose of establishing the toxic dose of fluorine salts. The compound salts were 
administered subcutaneously. Lacking exhaustive data regarding this subject, the author 
initiated his experiments with the tacit acceptance of Bolettino and Ravasini’s report which 
put the toxic dose of n/10 sodium fluoride between gr-eq. 0.00250 and gr-eq. 0.00301 per kg. 
bodyweight of the rabbit. 

The author used solutions of NaF. (gr. 4.20 in 1,000 e.c.) and %4 N. (31.5 in 1,000 e.c.) 
in his six experimental studies on rabbits. The animals were kept without food for twelve 
hours prior to the subcutaneous injection of the drugs. Their bodyweight, pulse frequency, 
and temperature were also registered shortly before the beginning of the first injection. 
The result of his observations is stated as follows: 


1. The minimal lethal dose of sodium fluoride salts given to a rabbit subcutaneously 
is with all certainty gr.-eq. 0.00525 per kg. body weight. 

2. The clinical symptoms of toxic reactions are revealed by a depression of the cardiac 
and respiratory centers. In fatal cases the two centers are paralyzed. 

3. With these data furnished by his experimental studies, the author contends to have 
found a definite basis of departure for further investigations from which toxic and atoxic 


doses of the drug might be secured. 
A. G. N. 


Ueber die vermeintliche Schiadlichkeit des in der Zahnheilkunde verwendeten Kupfers, 
seiner Legierungen und Verbindungen. (The Damage of Copper Used in Dentistry.) 
A. Knappwort. Deutsche zahnirzl. Ztschr. 3: 883, 1948. 


In order to disprove the illusory damage to the organism resulting from copper, the 
author has determined the normal copper metabolism of the body. He determined that the 
average daily dose which is ingested through food intake amounts to about 0.1 per cent of 
the lethal dose, about 10 mg. of copper per day. It is interesting, he states, that the daily 
natural dose of cooking salt is also 0.1 per cent of the lethal dose. Copper is derived from 
corn, beans, and especially cucumbers. The author has calculated that even in very unfavorable 
eases the amount of copper derived from therapeutic or prosthetic use in dentistry is much 
smaller than the copper ions derived from the diet. 

H. M. 


Fluorine Content of New Zealand Teeth. Marion F. Harrison. New Zealand D. J. 45: 
26, January, 1949. 


Conclusions 


‘*Consistent with the low fluorine content of New Zealand water supplies, there is a 
low fluorine content in the enamel of sound and carious human teeth, in the dentine of non- 
carious human teeth, in the bones of animals as evidenced by analyses of bone-flour and 
jawbones of sheep, and in the teeth of sheep. The low values found for human teeth would 
support the view that a low intake of fluorine is a predisposing factor in the high incidence 
of dental caries in New Zealand. That fluorine is the only factor is improbable, but until 
a controlled experiment is carried out on the fluorination of a water supply, the relation of 
fluorine to dental caries in New Zealand will remain obscure. 
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‘* Papers reporting the fluorine excretion of some New Zealand subjects and the fluorine 
content of teas and tea infusions are to be published elsewhere. ’’ 


Summary 


‘*]. A modification of the method of Dahle, Bonnar and Wichmann was used for the 
estimation of fluorine in New Zealand teeth. 

‘*2. The mean blank value of 0.30 wg. F per 40 ml. distillate was not reduced by using 
‘*soft’’ glass apparatus or by steam distilling the perchloric acid. The nature of the blank 
was not elucidated. 

‘*3,. Evidence was obtained that there is a loss of fluorine on ashing at high tempera- 
tures. The precaution of not using temperatures above 500° C. is recommended. 

‘*4, The enamel and dentine were separated by the flotation method of Manly and Hodge. 

‘*5. The mean fluorine content of the enamel of 89 samples of teeth from New Zealand- 
born subjects was 0.0042 per cent. There was no significant difference between the fluorine 
content of the sound enamel of carious and non-carious teeth, all being low in this element. 
Unerupted and deciduous teeth also had a low content of fluorine. 

‘*6. There was no significant difference between the mean fluorine content of enamel 
of ‘*pakeha’’ and Maori teeth, being 0.0042 per cent and 0.0049 per cent respectively. The 
fluorine content of the enamel of teeth from three Chatham Islands subjects was of the same 
order as in New Zealand-born subjects. 

‘7. A few results were also obtained on carious teeth from Fiji, Rarotonga, and Western 
Samoa. 

‘*8. The mean fluorine content of the dentine of 8 New Zealand-born subjects was 
0.0060 per cent. 

‘*9, The fluorine content of the teeth of New Zealand-born subjects is low by com- 
parison with that found by Armstrong and Brekhus for Minnesota teeth. 

‘*10. Bone-flour obtained from a gelatine-manufacturing firm showed a low fluorine 
content, 220 ppm. F. 

‘*11. In a limited study on the fluorine content of the incisors and jawbones of sheep, 
low values were obtained, though they were somewhat higher in the case of sheep pastured on 


limed and topdressed areas.’’ 
I 


Gingivitis Intermenstrualis. H. R. Miihlemann. Schweiz. Monatschr. f. Zahnh., vol. 58, 
October, 1948. 


The author describes a case of gingivitis intermenstrualis in a 24-year-old unmarried 
woman, He observed changes in the gingivae which were dependent on the rhythm of the 
menstrual cycle as shown in Fig. 1. The desquamated gingival epithelial cells were studied. 
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Fig. 1.—Temperature curve (rectal) of three consecutive menstrual cycles, with recurrent 
gingivitis in the intermenstrual period (@) and during menstruation (MM), 


These were either sharply defined cells without nuclei, or less well-demarcated polygenous 
cells, often showing granular protoplasm with an abundance of gram-positive cocci and other 
microorganisms, Other granular cells were found which stained violet with hematoxylin 
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and eosin. The process therefore is a desquamation extending into the stratum granulosum 
from where these last described cells are derived. The author believes this recurrent phe- 
nomenon to be due to the hypophyseal gonadotropie principle and related to ovulation. 

x. Hf. 'T. 


EXODONTIA 


Autokinesis and Extraction. M. Albert Munblatt. Am. J. Orthodontics 35: 206, March, 
1949. 


‘‘ Although I may surprise some and shock others, I wish to point out, as a result of 
considerable thought and study, that there are two men who have contributed greatly to the 
solution of the problem of extraction. They are Milo Hellman and Charles H. Tweed. Hell- 
man, on the one hand, never resorted to extraction and practiced excellent. orthodontics. The 
results of his orthodontic therapy stood up very well, and his attainments in simple as well 
as complicated cases were the best. He was the unique combination of a great scientist, an 
excellent technician, and a clever, capable, diligent, and ultimately experienced clinician. He 
was therefore able to judge properly the possibilities and limitations of orthodontic therapy 
and was of the definite opinion that extraction is not a solution to the vexing and unsolved 
problems of treatment and retention. He enjoyed his work and pleased his many patients. 
His accumulated casts and records bear testimony to the soundness of his judgment. Be- 
cause of his refusal to resort to extraction, we have an excellent record of what can be done 
without resorting to that compromise. 

‘*Tweed, on the other hand, also a capable technician, had the courage to go all out 
for extraction in orthodontic therapy. We owe him a great debt for that bold step. He 
seems to have attained excellent results and has created many followers. He has demon- 
strated what may be the possibilities of extraction in orthodontic therapy. I have tried 
earnestly to reconcile the diametrically opposite viewpoints of these two men, and I have 
come to certain conclusions as a result of some experiments in orthodontic therapy during 
the last two or three years. I shall present them at the opportune time, but I cannot refrain 
from making the observation at present that a reconciliation of these two opposite viewpoints 


is not only possible but necessary for the benefit of our specialty.’’ 
wo 


DENTOALVEOLAR SURGERY 


Bewihrte Behandlungsmethoden der zahnirzlichen Chirurgie. (Proved Methods of Therapy 
in Dental Surgery.) H. Wolf. Ztschr f. Stomatol. 11: 380, 1948. 


Austria is a center for oral surgery, and the author gives a selection of the standard 
methods of surgery advocated there. 


Anesthesia.—Infiltration anesthesia should be given as closely as possible to the 
gingival margin, in order to prevent the solution from dispersing into the soft tissues 
(Driak). Berg recommends a simplification of mandibular injection by anesthetizing the 
mandibular, lingual, and buccinator nerves all in one, Adrenalin concentration does not 
depend on the concentration of the anesthetic, i.e., it does not have to be increased, if a 
4 per cent solution is used instead of a 2 per cent solution. 


Extraction.—Schlemmer forceps are recommended for extraction of front teeth and 
premolars, and also the elevator of Bein. The deep-reaching molar forceps (Reinmiller) 
for frontal access is useful because of its longer lever than the usual forceps. For molar 
root extraction, levers of Martin, Heidebrink, Winter, Barry, and Cryor are used. For 
the separation of roots, the Kronfeld chisel or the Wolf separating forceps is advocated. 
Small root tips can successfully be removed with the method of Serre by screwing them 
on strong root canal reamers (files with lamellae directed backwards). Extraction of 
teeth in a fractured, movable part of the alveolar process should be done with two bayonet 
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shaped forceps applied at an angle of 90°, one to hold the fragment, the other to extract. 
Roots that have slipped into the maxillary sinus should be removed by the specialist by 
opening the antrum. Sometimes it is possible to bring the root fragment into a favorable 
position by air pressure from the nose. X-rays do not always clearly show a root in the 
antrum; therefore, on evidence of an irritated antrum operation is imperative. Impacted 
third molars should always be treated as an operation. An early loosening of the tooth 
is useful because removal of parts is made easier in the later stages of the operation. 
The author is following the methods of Pichler* for impacted third molar extraction. After 
the operation, it is essential to protect the large exposed surface of bone from infection, 
and to promote good granulation by an antiseptic cover. 


Removal of Impacted Teeth.—In order to locate the position of impacted teeth, the 
simplest x-ray technique consists of two exposures of a film positioned into the occlusal 
plane, one with the central ray directed orthoradially, the other mesioexcentrically, Pa- 
latally impacted front teeth are removed by loosening a palatine flap at the basis of the 
gingival papillae, without circumcision of the incisive foramen. Generally, unilateral 
flaps have a more pronounced tendency to shrink than bilateral flaps. The teeth can hardly 
ever be removed by uncovering the crown only, since most of them have curved roots. 
Sometimes, when the root lies more labially than usual, access is easily attained, and the 
tooth can be ‘‘knocked’’ toward the palatal opening. Loosening of the bone substance 
around the tooth is dangerous because of the risk of perforating the maxillary sinus. 


Operation of Cysts.—The methods of Partsch for cyst operation are so classical that 
they need not be repeated here. The first one is used for small cysts, the second for large 
ones. For the latter, it is essential to keep this accessory space to the oral cavity open 
by an obturator if possible. This is easy in cysts of the palate and of the buccal molar 
region. In the front it can be a problem, since the foreign body action is liable to damage 
the nerve and blood vessel system of the neighboring teeth. If surgical root treatment of 
involved teeth, in the case of a cyst on the palatal side, is indicated, it should always be 


done from the buceal side. 


Granulomas.—Radical operation is recommended if the conservation of the teeth is 
not imperative, and when the patients are unable to return for radium therapy afterwards. 
The Vienna school however uses the conservative operation with radium therapy (one- 
third of the erythema dose per treatment ).t 

The author closes by mentioning that in operation of the alveolar ridge for fibromas, 
which are removed with mucosa and periosteum, the defects may be covered by Tiersch 


flaps. 
R. HH. B. 


ODONTOGENIC ABSCESSES 
Thrombophlebitis of the Cavernous Sinus Originating From Acute Dental Infection. 
K. 8. Oliver, A. E. Diab, and Caesar N. Abu-Jardeh. Arch. Otolaryng. 48: 36, July, 
1948. 


Two cases of cavernous sinus thrombosis associated with dental sepsis are reported. 


Case Reports 
‘*Case 1—C. B., a 20-year-old unmarried Lebanese woman, was admitted to the hos- 
pital on Dee. 2, 1945 in a semicomatose state. Three days previously she had experienced 
some pain in the region of her left upper central incisor, which had a synthetic porcelain 
filling. The pain gradually increased in severity and began to extend to the upper lip 
and left cheek. On the third day of her illness (day of admission) swelling and redness 





*Pichler and Trauner: Mund- und Kieferchirurgie, 1942. 
*This seems radical treatment. The editor feels that irradiation should be used only in 
case of proved carcinoma or malignant tumors. 
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of the left side of her face were noticed. The patient complained bitterly of pain, head- 
ache and chilliness. She soon became irrational and rapidly fell into a semicomatose state. 
She vomited undigested food several times and urinated involuntarily. The family and 
past history were not remarkable. 

‘*Pertinent physical and laboratory findings on admission were as follows: The 
patient was an adult fully developed woman, stuporous and restless. The temperature 
was 102° F. The left central upper incisor was loose, sensitive to percussion, discolored 
and had a mesial synthetic porcelain filling which was deep enough to have brought about 
the death of the nerve. The gum around it was swollen and red. The left half of the 


upper lip, the left cheek and infraorbital area were slightly swollen, red and indurated. 


The leukocyte count was 14,800 per cubie millimeter, with 92 per cent neutrophils. A 
catheterized specimen of urine was strongly positive for acetone, showed a trace of al- 
bumin and 4 or 5 red blood cells per high power field. The fluid obtained on spinal punc- 
ture was essentially normal. 

‘*A diagnosis of acute apical abscess, with cellulitis of the left cheek, and acidosis 
was made. 

‘*On December 3 edema of the left eyelids, mild proptosis and chemosis of the left eye 
developed, Several hours later a mild edema of the right eyelids could be detected. The 
ocular fundi appeared normal, except for engorgement of the retinal veins on the left 
side. Meanwhile the patient had been given 400,000 units of penicillin during the first 
twenty-four hours and infusions of 5 per cent dextrose in isotonic sodium chloride solution 
to combat the acidosis. The tooth was opened from the palatal side; drainage was estab- 
lished through the root canal, and about 1 ¢.c. of foul-smelling pus was evacuated. Toward 
evening the patient became more rational and cooperative. The following morning, 
December 4, the ocular signs subsided, but some facial swelling remained. The leukocyte 
count was 10,650 per cubic millimeter, with 66 per cent neutrophils; the urine was free 
from acetone, and the patient was more lucid mentally. On December 5, the patient 
looked quite well and expressed the desire to eat. On December 8, the seventh day of 
her stay in the hospital, administration of penicillin was stopped, her temperature having 
been normal for three days. She was discharged on December 10 in perfect health and 
without complaints. She was advised to have proper treatment for her tooth. 

‘‘During the first and second days 400,000 units of penicillin was given daily, 
200,000 units on the third day and 100,000 units daily for the four succeeding days. The 
penicillin was administered by intramuscular injection and into the root. 

‘*Cultures of the blood on December 2 and 4 were sterile. Culture of the pus from 
the dental canal grew Streptococcus anhemolyticus. 

‘An intraoral roentgenogram of the affected tooth showed great rarefaction at the 
apex but no evidence of osteomyelitis of the upper jaw. 


‘*Case 2.—H. T., a 20-year-old Arab man, previously healthy, started complaining of 
severe pain in the right upper jaw on May 10, 1946. A dentist who was consulted extracted 
the upper right first and second bicuspids and the first and third molars in a period of two 
days, with the operative field under local anesthesia. According to the patient, there was 
frank discharge of pus from the alveolar sockets of the extracted teeth. The pain per- 
sisted however, and on May 16 the patient had a severe chill followed by high fever 
(temperature 106° F.). His right cheek and eyelids then became swollen rapidly, so that 
he was unable to open his right eye. His family physician was consulted and started ad- 
ministration of moderate doses of penicillin and sulfadiazine. On May 18 both eyelids 
were red and swollen, the right more than the left. The patient became progressively 
worse, and complained of severe headache and pronounced lassitude. He was admitted 
to the American University Hospital on May 20. 

‘*On admission the patient looked critically ill, and he was irrational much of the 
time. His temperature was 105° F., the pulse rate 110 and the respiration rate 26. The 
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right eyelids and right cheek were edematous and red, the conjunctiva chemotic and the 
eyeball proptosed and completely fixed. Examination of the fundus was not possible. 
The left eyeball showed findings similar to those in the right one but to a lesser extent. 
On ophthalmoscopic examination the media were clear and the disk outlines greatly 
blurred, with engorgement of the vessels. There were no hemorrhages or exudates. The 
right upper gum was red and edematous. Thick yellow pus was draining from the sockets 
of the extracted teeth. There was slight nuchal rigidity, but all the reflexes were normal. 

‘Daily urinalyses revealed nothing pathologic during the eighteen days of hos- 
pitalization. On the patient’s admission to the hospital the white blood count was 15,000 
per cubic millimeter, with 90 per cent neutrophils. The count gradually fell to 6,900 on 
discharge. The shift in the differential count paralleled that in the total count. 

‘*Repeated cultures of the blood gave negative results. Culture of pus from the dental 
sockets yielded Streptococcus anhemolyticus. Spinal tap on admission revealed a pressure 
of 350 mm. of water. The cell count was 350 per cubic millimeter, with 99 per cent neutro- 
phils. There was no growth on culture. Daily clotting time of the blood remained constant 
at about seven minutes. Roentgen examination of the skull revealed normal accessory sinuses 
and no evidence of osteomyelitis of the maxillary bone. 

‘*Treatment consisted of 400,000 units of penicillin given daily for the first ten days 
of the patient’s stay in the hospital. Administration was by intramuscular injection. There- 
after 200,000 units was given daily for the following three days and 100,000 units daily on 
the fourteenth, fifteenth and sixteenth days. The fluid intake was kept at a minimum of 
3,000 ec. a day. Daily transfusions of 100 ee. of whole blood together with 100 mg. of 
heparin were given for the first ten days. The dosage of heparin was apparently inadequate 
to prolong the clotting time. We were unable to supply the patient with more heparin as all 
our stock came from the black market and cost fantastic prices. A mouth wash of potassium 
permanganate 1:10,000 was used as desired. 

‘*There was no change in the general condition during the first two days of hospitaliza- 
tion. On the contrary, there was more edema of the eyelids with complete fixation of both 
eyes. The patient appeared moribund, and we gave the family a bad prognosis. Improvement, 
however, started on the fourth day and by the seventh day was definitely evident. The 
temperature fluctuated between 106° and 102° F. 

‘*Henceforth there was gradual return of function of both eyes and resolution of the 
edema until, on June 3, the patient had apparently completely recovered except for a slight 
residual swelling around the right eye. He was discharged on June 6, and three months later 
his face looked entirely normal.’’ 


. a & 


Streptomycin in Surgical Infections—Infections of Soft Tissues. Edwin J. Pulaski, Frank 
W. Spicer, Jr., and Melvin J. Johnson. Ann. Surg. 128: 46, 1948. 


The authors state that good results cannot be expected from streptomycin therapy unless 
certain conditions are met: the organism or organisms responsible for the infection must be 
streptomycin-sensitive; the drug must be given in adequate dosages; there must be little or 
no necrotic tissue present; and the blood supply to the affected site must be adequate. The 
eases in this series in which poor results followed streptomycin therapy were almost without 
exception cases in which these principles laid down by the authors were violated. Streptomycin 
apparently has its chief field of usefulness in acute infections complicated by cellulitis. It 
also has a field of usefulness in the therapy of acute gram-positive coccal cellulitides which 
are penicillin-resistant, in which the patient has developed a penicillin-sensitivity reaction, 
or in mixed infections in which the response to penicillin alone is not satisfactory because 
some organisms present are not penicillin-sensitive. Streptomycin applied topically gave 
indifferent results. 


T. J. CG 
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Hemorrhage in Deep Infections of the Neck: A Review, With Report of 2 Cases. 
Maurice D. Grant and Goodlatte B. Gilmore. Arch. Otolaryng. 47: 446, 1948. 






The layers of deep cervical fascia in the neck define certain potential spaces which be- 





come actual pockets when they are distended with pus. 

One such area is in the floor of the mouth; a second is deep to the submaxillary and 
the parotid galnds; a third is found in the retropharyngeal area; and a fourth is seen along 
the carotid sheath. It is in the carotid sheath that the danger of hemorrhage is important. 
The vessel most commonly affected is the internal carotid artery. 

To avoid the possibility of hemorrhage, the authors feel that all of the infections in 
the neck should be incised early. Should hemorrhage occur before the infection has been 
adequately drained, a ligation of the common carotid artery is advisable, If time permits, 
a test of the effect of this ligation, as suggested by Matas, may be worth while. This con- 
sists in the compression of the common carotid artery for ten minutes, and observation of the 
patient for any sensations and reactions of cerebral anemia. This is usually worthy of trial, 
as the first hemorrhage is rarely the fatal one, and some time elapses between the hemorrhages. 
es Oe Sh 





















CYSTS OF THE JAWS 


Cisti radicolare o Cisti follicolare? (Radicular or Follicular Cyst?) P. Prevedello. Clinica 
Odontoiatrieca 3: 286, November, 1948. 












The author presents a critical review of the existing theories of odontogenie cystic 





formations in a short article of some interest. The case history of a 15-year-old boy revealed 





definite evidence of a dentigerous cyst. The objective general examination had nothing to do 





with the case under discussion. The objective oral examination showed a missing permanent 





canine on the right mandibular arch. In its place was a retained deciduous dental root with no 
symptoms of pain or discomfort to palpation. The two right premolars were in mesioversion 
and the right lateral incisor revealed a distoversion. In correspondence to the area described, 
a healed external dermal wound was found with an immobilized margin apparently fixed to the 
bone and extending from the symphysis to the mental region. This circumscribed area was 
nontender to touch and no spontaneous exit of secretion could be observed, nor was there 
one under pressure. Extra- and intraoral roentgen films established the existence of an 
impacted right mandibular canine with an apparently regular morphology, placed with the 
apex reaching the lateral border of the mandible. Through surgery a cyst was removed. The 











patient ’s recovery was uneventful. 

The author justifies his diagnosis of a cyst by the well-known characteristics of its slow 
course, by the absence of malignancy, by its strictly confined borders, and by its microscopic 
picture. He puts the question, ‘‘Is it a follicular or a radicular cyst?’’ He associates him- 
self with the theories of Malassez and Galippe regarding its genesis, and he cites Bercher 
and Codvelle, who consider the causation of this kind of cyst to be an infection and a sub- 
sequent inflammation of the embryonic epithelial cells, In creating a cystic degeneration, the 
epithelial rests of the deciduous teeth act as a secondary element; the permanent tooth germ 
The author contends that in his case this similar mechanism 










simply grows passively into it. 
of cyst formation prevails, In supporting his assertion he refers to Lemaitre, Ruppe, Thoma, 
and Sprawson. He shares Miniére’s explanation of the process of impaction. According to 
it, the permanent canine has been impeded in its eruption by the existence of the overlying 






cystic sac, and thus it remained impacted with its inclusion in the cystie cavity. 










BENIGN ORAL TUMORS 

Su di un caso di epulide sarcomatosa giganto-cellulare in donna anziana. (Presentation 
of a Giant-Cell Sarcomatous Epulis in an Elderly Woman.) Vittorio Lecco. Clinica 
Odontoiatrica 3: 308, December, 1948. 







Le Normant and Ruppe have described giant-cell epulis as a benign neoplasm of con- 
nective tissue origin; it is formed at the expense of the gingival mucosa or of the underlying 
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bony parts to which it is adherent. It is characterized by a slow evolution without metas- 
tases and with no tendency to recur if its extirpation has been complete. There are scientific 
workers who do not define it as a tumor, but rather as a condition of various aspects of the 
same evolutive process. According to them the granulomatous form would represent the 
initial phase, the formation of giant-cell tissues would characterize the evolutive phase, and 
the fibromatous type of growth would correspond to its involutive (degenerative) phase. 
Lukomsky considers the epulides as benign metaplastic tumors of the alveolus and in their 
genesis and morphology as identical formations with osteofibromas. Their cellular appearance 
with the predominantly giant-cell formations would typify their first stage of development, 
whereas a fibrous tissue character would define their second phase. Ribbert describes the 
epulides as formations deriving from the alveolar bones. The French school. of thought con- 
siders the epulides as a tumorlike mass, the result of periodontal inflammations. Among the 
theories concerning the genesis of the epulides, mechanical irritations and inflammations are 
listed. Also hormonal factors are cited by many workers as definite elements in the develop- 
ment of epulides, for their frequent occurrence in women particularly in pregnancy is well 
known. The author cites Perthes, who removed an epulis placed on the hard palate of a 
pregnant woman. A recidivation of the formation followed the removal to such a rapid 
volume increase that the patient was unable to close her mouth, The end of pregnancy saw 
the regression and complete disappearance of the voluminous mass. The author goes on in 
deseribing the histologic picture of his case as it was typified through the abundance of 
fusiform cells. The giant cells had a rather longitudinal form. According to Wallgren the 
giant cells of the epulides would derive from the small round connective tissue cells, whereas 
the capillary endothelial cells are of secondary importance. This view is contradicted by 
Aschoff who disputed all sources of giant-cell origin except the endothelial cells of the 
capillaries. The soft consistency of the epulides together with their disposition to bleed 
is ascribed to the presence of the many blood vessels which crisscross the mass formation. 
Ribbert compares the giant cells of the epulides with the osteoclasts, and the fusiform cells 
he considers as osteoblasts. He contends furthermore that the fusiform cells would be the 
producers of bone trabeculae, a condition which often appears in old, obstinate cases of 
sarcomatous giant-cell epulides. Also other cellulary elements might be revealed in epulis-like 
formations, giving the growth a compound character in which the salient element represented 
would typify its quality (myxomatous, angiomatous, ete.). Clinically the epulides vary 
from the size of a pea to that of a nut or they may even be larger. Their consistency on 
palpation may be extremely elastic and exceptionally fibrous. They are nontender, movable, 
pedunculated, or sessile. They are of benign character, without metastases, ganglionary 
involvements, infiltrations in the surrounding tissues, or subsequent cachexia. The covering 
mucous tissue is regular, and either smooth or lobulated. They are usually found in the 
canine and premolar region. Females are more frequently afflicted by this formation, ac- 
cording to statistics presented by Stepinsky. Also it is more common in the middle-aged, 
although there are case reports of its occurrence in the young. After an individual has 
reached the age of 45 the epulis would become rare in its occurrence. Lippo describes one 
ease in his findings in which the growth developed at an advanced age and was diagnosed 
as a round-cell sarcoma of slow growth. There are few subjective symptoms connected with 
the presence of an epulis, unless mechanical obstacles interfere with the functions of the 
mouth. As a treatment, surgery, radium, and roentgen therapy might be considered. 


Case Presentation.—A 7l-vear-old woman presented herself with a complaint of 
having a nontender growth on the right half of the mandible which was causing her dis- 
comfort in mastication. There was no point of interest in her family history. The objec- 
tive general examination showed good health. The objective examination of the oral 
cavity revealed the following: 

Corresponding to the first lower premolar on the right side of the mandible, a hard, 
nontender, red-colored mass of almond shape and dimension, directed toward the lower 
right lateral incisor, was found. There was a retained fractured first premolar in the 


area concerned. 
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Diagnosis: Giant-cell epulis of fibrous character. 

Surgery: Under local anesthesia the tumor mass was removed along the gingival 
margin, together with the fractured root of the first right lower premolar. The wound was 
closed by sutures and healed by first intention. After one and one-half years the patient 
was re-examined and there were no recurrences. The removed pathologic tissue was fixed in 
the usual manner and stained with hematoxylin and eosin, Mallory-Chiovenda, and Weigert. 
At first glance in low-power magnification two main cell structures were to be noted. One was 
a mucous epithelial, the other was a mixed connectival type. In the high-power magnification 
there was the typical squamous stratified epithelium without visible pathology. The sub- 
mucous layer was of compact fibrous texture with fusiform and giant cells in marked 
abundance. There was a definite profundity to be observed with particular richness in newly 
formed capillary vessels and with endothelial-cell proliferations. There were numerous red 
bodies and blood pigment crystals around the small vessels. Due to this histologic character 
of the formation, the author has formulated the diagnosis of sarcomatous giant-cell epulis of 
angiomatous character. From the presetned case the author draws the following conclusions: 
(1) epulis might develop in advanced age; (2) the genesis of epulis, with the exception of 
blood dyserasias and hormonal dysfunctions, is bound to local irritative factors. A. G, B. 


Su due casi di Mixoma dei mascellari. (Two Cases of Myxoma of the Jaw.) Vittorio 
Leone. Stomatologia 2: 199, 1948. 


In this discussion of myxomatous tumor formations, the author presents a rather 
meticulous account of his pathologic findings. The theories of this tumor origin vary 
according to the position of the neoplasm. The central type of myxomas frequently occur 
in the phalanges of the fingers. In his recordings Virchow classifies these formations as primi- 
tive when the pathologic growth originates from the connective mucous elements of the 
bone marrow; a secondary growth would be derived from cartilaginous islets spread over in 
the medullary spaces, e.g., in rachitism. According to statistical findings their occurrence 


around the tissues of the jaws is very rare. The author mentions myxomas on the meninges 
and on the endocardium. In the latter case he cites the opinion of many pathologists who 
believe that this type of myxomatous tumor is a pathognomonic symptom of rheumatic cardiac 
lesions. The author emphasizes the extreme malignity of the myxolipomas, or more so the 
myxomatous lipomas. Due to their rare occurrence in the jaw region, the observer might 
confound them with adamantoblastomas or with cysts of central origin. The histologic picture 
is the only means of formulating their diagnosis. Aschoif viewed the myxomas as benign 
tumors, and Ewing believes in their recurrence when their complete removal has not been 
accomplished. In conjunction with these discrepancies of opinion, the author questions the 
right to classify a myxoma as benign or malignant. According to the author, the clinical 
progress of growth alone is the competent, if not the definite element in its prognosis quoad 
vitam. From the histologic point of view the author summarizes their morphologic aspect 
and their formal genesis in the following points: (1) the cellulary elements of a blastic 
sarcoma might have assumed a mucous cell appearance; (2) through repeated recurrences, 
the myxoma would have lost its typical structure and it would have gradually assumed the 
characteristics of afusiform or polyform cell sarcoma; (3) in spite of their recurrences they 
would have conserved their morphologic character, which would be very rare. The author 
lists the following subdivisions of myxomas: (1) pure form of aberrant mucous embryonic 
tissue; (2) mixed form in which the mucous tissue develops in various proportions with re- 
gard to other more differentiated tissues; these tissues, on the other hand, are derived from 
mucous tissues or they would develop by themselves into more differentiated forms; (3) 
myxomatous form of degeneration of higher differentiated structures; (4) pseudomyxoma as a 
result of a chronic edema of other tissues. 

It is imperative to distinguish these tumors from epithelial tumors which are character- 
ized by a mucinoid secretion. Macroscopically they present themselves as round or oval, 
lobate, smooth- or knobby-surfaced growths which are covered with a connective tissue mem- 
brane (capsule). From the cut surface of the tumor a whitish-gray colored, viscous liquid 
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may be pressed out which easily dissolves itself in weak alcohol solutions and precipitates in 
acetic acid. The histologic picture of a myxoma offers a structure of large, ramified, starlike 
cells. By their cytoplastic processes they form nets of locse mesh filled with a gelatinous, 
mucin-yielding, intercellulary substance. There are no collagenous, reticular, or elastic fibrils. 
According to various authors the small, round, cellulary elements around the blood vessels 
are the centers of growth of the neoplasm. The mixed forms of the myxomas are clearly 
followed and distinguished in the microscopic slides. As for the histogenesis of the myxoma 
the author gave two different views. One view is suggested that they are embryonic unripe 
tissue formations which originate from different types of connective tissue, starting from the 
mucous tissue up to the bone structures. Other views are expressed in opposition to this 
belief. 

The author has listed a few outstanding results of recurrences after incomplete removal 
of the tumor. The radiotherapy is not reported as efficient as the Roentgen therapy. The 
rarity of myxomas and their clinical, histopathologic, and genetic problems are not yet 
definitely settled. He has presented two cases from his own observations. The first case con- 
cerned a 34-year-old bricklayer with neoplastic formation on the right half of the maxilla. 
The x-ray evidence disclosed an oval-shaped opacity in the right sinus area. It was definitely 
confined within a demareation line, and it did not reveal any destructive process on account 
of the bony walls of the sinus. A biopsy specimen was taken which gave the diagnosis of 
pure myxoma. The tumor was removed surgically under local anesthesia. The second case 
was a 17-year-old girl. On her left mandibular angle a hard indolent tumor with a fibrous 
character developed. The x-ray examination revealed a zone of bone resorption on the 
left half of the mandible. Local anesthesia was administered, and the tumor was removed 
in toto. The histologic examination gave a diagnosis of fibromyxoma. The author emphasizes 
the strange appearance of lamellar bone tissues in the myxoma which he explains as a 
metaplasia of the myxomatous cells or dispersed particles of bones, displaced in the way of 
the neoplastic growth. A. G. N. 


MALIGNANT ORAL TUMORS 


Chemotherapy of ‘‘Lymphoma’’ and Leukemia. W. Dameshek. Bull. New England M. 
Center 11: 49, 1949. 


The author states that to date two definitely useful chemicals are at hand for the 
treatment of the proliferative disorders of the white cells: nitrogen mustard and 
urethane. The former is particularly useful in Hodgkin’s disease, in other reticulum pro- 
liferations, and in certain cases of lymphosarcomatosis. Urethane is useful in maintain- 
ing and prolonging the x-ray-induced remission in advanced cases of chronic myelocytic 
leucemia, and as the sole medication in early mild cases. It shows distinct promise in the 
treatment of multiple myeloma. 

The folie acid antagonists, notably aminopterin, are the first therapeutic agents to in- 
duce systematic remissions in a sizable proportion of cases of acute and subacute leucemia. 
By no means curative, the results obtained indicate that with increasing knowledge of 
cellular enzyme systems and their antagonists, the way may some day be open toward ultimate 
control of this previously hopeless disease. 

It must be concluded that chemotherapy, systematically carried out, with due reference 
to type of proliferating cell and to type of chemical used, has great possibilities in the 
treatment of the white cell proliferative diseases. It should be realized that chemotherapeutic 
methods are in their infancy and that the future may hold many startling new developments. 


x. &, F. 


Adamantinoma of the Jaw With Pulmonary Metastases. G. E. Waterworth and T. H. 
Pullar. J. Path. & Bact. 60: 193, 1948. 


A man 57 years of age had had two operations for adamantinoma of the mandible. 
The tumor recurred thirty-two months after the operation. Eighteen months after the 
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first appearance of the tumor dyspnea and cough developed. Chest x-ray showed numerous 
radiopaque areas in both lung fields. The symptoms increased and finally a thoracotomy 
was performed and material from a tumor on the surface of the lung was removed. This 
had the appearance of a well-differentiated adamantinoma similar to the jaw tumor but 
with more mitoses. The authors reviewed seven other cases of possible secondary pul- 
monary adamantinoma only one of which was histologically confirmed. x. H. F. 


Ein Plasmozytom (Kahler’sche Erkrankung) im Unterkiefer. (A Plasmocytoma in the 
Mandible.) H. Langer. Ztschr. f. Stomatol. 11: 493, 1948. 


The plasmocytoma, usually called myeloma, is a hyperplasia of the bone marrow and 
appears clinically with initial symptoms similar to rheumatism. ‘Often it is discovered 
accidentally by x-rays. Later, multiple swellings and sometimes spontaneous fractures of 
the bones involved follow. The disease is accompanied by proteinuria, a total serum albumin 
increase from 7 (normal) to 12 per cent. In the blood picture, a hyperchromatic anemia 
is typical for the red corpuscles, while the white blood count reveals a moderate leucocytosis 
with ‘‘left shifting ’’ 
in the case of multiple myeloma. 


(?). Plasma cells (normally 1-2 per cent) increase to over 50 per cent 


The disease is chronically progressive with a fatal end after one-half to seven years. 
The grave skeletal changes coupled with increasing anemia and bleeding susceptibility (due 
to thrombopenia) cause the fatal cachexia. The cases reported are of interest for the dental 
surgeon, since such a plasmocytoma in the mandible has a close resemblance to cysts, adamanti- 
noma, and benign giant-cell tumors. The therapy consists of administration of anodynes like 
urethane, and an inhibition of the propagation of foci by x-rays. Splinting of the involved 
mandible was followed by callus formation. R. H. B. 


The Treatment of Malignant Lip Furuncles With Emetine. Eduard Melchior. Surgery 
24: 724, 1948. 


Furuncles which are characterized by acute swelling and pain, progressive purulent 
infiltration of the surrounding tissues, formation of multiple miliary abscesses in this 
spreading periphery, and the development of signs of systemic involvement are referred 
to as ‘‘malignant furuncles’’—more commonty called carbuncles. 

Emetine is usually considered strictly an anti-amebie drug. 

Emetine was used in a series of 8 malignant furuncles of the lip, with significant 
clinical improvement in all cases. In the first 3 cases the furuncles were treated simul- 
taneously with emetine and incision, and these patients showed the most dramatic response 
to treatment as evidenced by their temperature curves. Similar results were obtained 
with treatment by emetine alone. Three of these 5 patients had low or normal temperatures 
to start with, but the immediate increase in well-being of the patient, decrease in swelling, 
and relief of pain were indices of the effectiveness of the treatment. 

The dosage of emetine hydrochloride used was 0.03 to 0.05 Gm. twice daily, with a total 
of 0.4 to 1.0 Gm. necessary to obtain full effect from the treatment. This treatment, with or 
without incision, resulted in cures in all 8 cases of malignant lip furuncles reported even when 
septicemia was present as indicated by positive blood cultures. ya 


Zur Pathogenese und Klinik der Geschwiilste des Mund- Kiefer- Gesichts- Bereiches. 
(The Pathogenesis of Maxillo-Facial Tumors.) August Lindemann. Deutsche Ztschr. 
Zahnh. 3: 781, 1948. 


In this general article on tumors of the jaws the author describes two cases of 
adamantinoma of the maxilla. He points out that both had been operated on before; the 
time elapsed until seen because of recurrence was an extraordinary long period, twenty-two 
years in one and twelve years in the other. The second case occurring in a male and causing 


extensive expansion of the tuberosity and buccal and palatal alveolus caused no symptoms 











ABSTRACTS OF CURRENT LITERATURE 969 


for ten and one-half years, when gradually a new swelling developed which interferred with 
motion of the eye and caused diplopia. Examination showed an ulcerating lesion filling the 
maxillary sinus, progressing in retrobulbar direction, and involving the base of the skull. 
Pathologic examination showed an adamantinoma combined with solid carcinomatous tissue. 

He also mentions a case of malignant melanoma of the mandible which, treated by 
radical resection, recurred after eleven years, causing metastasis to the temporal and sphenoid 
hones. He concludes that in these cases the usual five-year period with no recurrence could 
not be considered a cure, and that patients should be periodically examined for a much 
longer period of time. a 2 


Clinically Malignant Tumors in Otolaryngology. M. F. Smitman. Arch. Otolaryng. 49: 
107, January, 1949. 


The author states: 


‘*Malignant’’ is not a synonym for ‘‘cancerous.’’ It refers to the harm- 
ful effects of any tumor, whether that tumor histologically is benign or malignant. 
There is, fortunately, an increasing tendency to restrict the term ‘‘malignant’’ to 
new growths that are essentially deleterious to the host. The important features 
of such growths are infiltration, local destructive properties, recurrence after in- 
complete removal, interference with function and general toxic action of the ab- 
sorbed tumor products. Tumors classified as benign possess almost all these 
features, and this fact is not sufficiently appreciated. 

Neoplasms such as nasopharyngeal fibroma, nasal papilZoma and chondroma 
present problems of therapy whose magnitude is comparable ‘to that of the prob- 
lems of therapy of carcinoma and sarcoma. With inadequate treatment such lesions 
will frequently prove fatal. 

A not uncommon lesion is the salivary gland tumor. This designation does 
not fully imply the true malignant potentialities of the growth, and the need for 
radical therapy is not generally appreciated. It has been my experience that 
clinically malignant tumors that do not bear the label of carcinoma or sarcoma do 


not receive the serious consideration they merit. 


Case 1.—H. R., a man aged 39, was first seen by ar otolaryngologist in April, 1943, 
because of nasal chstruction, This was caused by a tumor in the floor of the left side of the 
nose. Biopsy showed chondroma. Local surgical resection was performed, which proved in- 
adequate. In December, 1943, roentgen studies showed the hard palate to be eroded. Between 
1943 and the latter part of 1947 the patient underwent several surgical procedures, which 
again proved inadequate. In October, 1947, examination at the Research and Educational 
Hospitals of the University of Ilinois disclosed extensive destruction of the left upper maxilla 
With involvement of the orbital floor and pterygopalatine fossa. Radical resection was at- 
tempted, but the lesion was found to be too extensive for safe surgical intervention. 


a os G 


DISEASES OF THE MANDIBULAR JOINT 


Temporomaxillary Ankylosis. Nestor B. Turco and Jose Joel. Rev. odontol. 35: 693- 
701, 1947. 


hight cases of temporomaxillary ankylosis are presented. The prevailing origin 
is infection, either spreading from the ear or an epiphysitis produced by hematogenous route 
with secondary acute arthritis. In two cases the origin was a traumatic one. 

The first stage of the illness often remains without being noticed; symptoms appear 
later, and in children disturbances of development are noticed which result in the so-called 
‘*bird’s face.’’? One ease was bilateral, the other unilateral. The prophylaxis of this entity 
consists in preventing infection in small children and in discovering early its location before 


the appearance of severe sequelae. 
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An already established ankylosis has to be operated upon. In the first six cases an 
arthroplasty according to Murphy was done which consists in a wide bone resection at the 
level of the old articulation and the interposition of a pediculated flap taken from the 
temporal fascia. The immediate results are good, but later on there is frequently a tendency 
to relapses. 

Therefore, in the last cases the authors have used the osteotomy in the ramus with the 
interposition of free flaps of fat or fascia. The operation was performed slightly above 
the gonion. The results were satisfying and the deviation of the chin hardly noticeable. 


MALFORMATIONS AND DEFORMITIES OF THE JAWS 


Surgical Correction of Developmental Deformities of the Mandible. Reed O. Dingman. 
Plast. & Recontruct. Surg. 3: 124, January, 1948. 


A two-stage method of ostectomy is advocated as a surgical procedure for correction 
of malrelation of the jaws. A section of bone is removed from the body of the mandible 
without interfering with the inferior alveolar nerve and associated structures. The procedure 
consists of removal of a section of bone from the body of the mandible, without cutting 
the inferior alveolar nerve or compounding the wound intraorally. 

The first stage is a relatively minor procedure, and the patient is operated upon under 
local anesthesia in the office. If the area is edentulous, this consists of making an incision 
along the crest of the alveolar ridge and gingival margins of the adjacent teeth, and 
elevating the mucoperiosteum from the buceal and lingual surfaces in the immediate vicinity. 
If a tooth is removed at the same time, the mucoperiosteum is elevated from the buccal and 
lingual plates opposite the area of extraction. Using a bone drill, the bone is cut downward 
and transversely across the alveolar ridge. In order to avoid injury to the inferior alveolar 
nerve, a safe distance is maintained between the depth of the bone incision and the nerve. 
The bone is not removed at this time. The soft tissue is returned to position and carefully 
sutured in place over the ridge. 

During the second stage, incisions are made bilaterally parallel and 1 em. below the 
inferior border of the mandible in the selected area. Careful dissection should be done to 
avoid the mandibular branch of the facial nerve. Through this incision the lower border of 
the body of the bone is exposed. By carefully retracting the periosteum a slight amount 
medially and laterally, the cuts in the bone from the previous intraoral stage are readily 
identified. By the use of bone drills, these cuts are extended through the cortical plate of 
bone down to the lower border of the mandible. A horizontal cut through the cortical plate 
on the lateral surface about 1 em. above the inferior border and between the two vertical 
cuts permits the insertion of a small chisel. A twisting motion fractures off the lower 
border of the bone, exposing the nerve. Great care is exercised in order to avoid the 
mandibular nerve, which is carefully exposed by removal of the surrounding medullary bone. 
After identification of the nerve and before the bone is completely excised, holes are drilled 
with a small bone drill from the buccal to the lingual nerve just above the inferior border 
of the bone on both sides of the ostectomy site. These small holes provide pathways for 
passage of 22-gauge stainless steel or tantalum wire, which is used to approximate the bone 
fragments. The medullary portion of the bone is then countersunk or hollowed out in the 
immediate vicinity of the nerve to permit a resting place for the excess of nerve when the 
bone fragments are approximated. After excision of the bone up to the nerve, it is quite 
simple to remove the entire block of bone above the nerve without getting into the oral 
cavity. The bone should be wired securely to prevent slipping or upward riding of the 
posterior fragment due to action of the closing muscles of mastication. The wires are twisted 
tightly and cut short. 

The teeth are brought into occlusion with appliances designed before the operation 
and applied immediately after the second-stage operation. ZT. #. G, 
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NEUROLOGICAL DISEASES OF THE FACE 


Principles of Treatment for Migraine. J. R. Graham. Bull. New England M. Center 10: 
241, 1948. 


The migraine symptom complex is one that follows its victim for many years, and has 
its roots firmly embedded in the heredity background of the patient. It requires thorough, 
resourceful, and sympathetic medical handling. 

To prevent attacks the most important considerations have to do with lessening the 
physical and emotional stresses in the patient’s life. The following are some of the most 
common sources of headaches: 


1. Getting up too late in the morning, so that the period between rising and 
the morning deadline of getting to the office or getting the children off to school is 
rushed and confused, setting up an atmosphere of tension for the day. 

2. Sleeping too late on Sundays or holidays. These days are favorites for the 
occurrence of migaine attacks, and the latter may sometimes be avoided by having 
the patient get up at his usual hour and take a rest later on in the day. 

3. Eating a very scanty breakfast and a quick pick-up lunch, and settling 
down at the end of a tiring day to devour an unusually large dinner. A more even 
distribution of food energy during the day often proves beneficial. 

4. Working steadily through the day without any breaks. A fifteen-minute 
period of relaxation in mid-morning and mid-afternoon is advised. 

5. Staying up too late at night. 

6. Insufficient time off and failure to take vacations. 

7. A tendency to pack too many events into any one day or week. 

8. An undue conscientiousness about neatness of the household or accuracy of 
work, coupled with an unwillingnes to delegate tasks to others. 

9. Families living in too close quarters with in-laws. 

10. A tendency to take on extra activities, such as extension courses and com- 
munity or church functions, when the schedule is already overloaded. 

11. A tendency to eat an excessive amount of carbohydrate food. 

12. Consumption of chocolate. Chocolate is a common factor in producing 
headache. It should be routinely eliminated in all forms from the migraine 
patient’s diet for a period of at least three months. eh Me ie 


Facialislahmung durch retinierten Praemolaren im Unterkiefer. (Paralysis of the Facial 
Nerve Through an Unerupted Premolar in the Mandible.) R. Pfannenschmidt. 
Deutsche Zahnirztl. Ztschr. 3: 897, 1948. 


The author describes a case of paralysis of the facial nerve which he believed to be 
due to an unerupted premolar which caused no local reaction. He believes that such a 
paralysis may be explained on the basis of connections which the sensory fibers of the 
trigeminal nerves are supposed to have with the nucleus of the facial nerve, situated in the 
fourth ventricle. H. M. 


Trigeminal Tractotomy. W. B. Hamby, B. M. Shinners, and I. A. Marsh. Arch. Surg. 57: 
171, July, 1948. 


Forty-eight tractotomies were performed with a 16.6 per cent mortality rate. Thirty-five 
of the operations were done for relief of trigeminal neuralgia, with a 5.7 mortality rate. 
In the follow-up studies, 28 of the 33 survivors in the group with trigeminal neuralgia: 
25 were examined and 3 responded by letter. Ten patients are free from pain, 5 have had 
oceasional mild pain, and 6 have bearable recurrence of neuralgic pain. Seven (21 per cent) 


have suffered typical recurrences of pain, 6 of whom required rhizotomy. 7. 2. 6. 
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Major Trigeminal Neuralgia. E. W. Davis and Howard C. Naffziger. California & West. 
Med. 68: 130, 1948. 


Two hundred forty-five cases of trigeminal neuralgia were studied. The greatest 
incidence was found to be in the sixth decade and was twice as high among females as 
among males. Nine patients had bilateral involvement. 

The average duration of symptoms before the patients were seen by the authors 
was seven years. The pain rarely began in the ophthalmic division; it had its onset in the 
mandibular and maxillary divisions in equal frequency and often spread to involve 
adjacent divisions. 

Patients describe the pain with striking similarity, using such words as ‘‘ jabbing, cut- 
ting, burning, lightninglike, or electric-shock-like.’’ Nearly all state that it begins and stops 
suddenly. There are usually complete remissions of pain of from months to years. 

Most patients indicate definite trigger zones, the most common being the lips, gums, 
nasolabial fold, ala of the nose, and the chin. The patients take great care when they laugh, 
talk, eat, brush their teeth, or wash their face. 

One hundred seventy-five patients received alcohol injections. The average alcohol 
injection was effective for from six to fourteen months, the longest period of relief being 
seven years. Neurectomies were done in 50 patients and the results were similar to those 
following alcohol injections. Sensory root sections by means of the subtemporal approach 
were done in 179 patients, most of whom had previously had either an alcohol injection or a 
neurectomy. There were 8 deaths following root section. ‘Thirty-two patients had a temporary 
facial palsy following root section. When partial section of the root was done, pain appeared 
later in the area innervated by the undivided portion and required reoperation in 6 of the 
ceases, 

Forty-eight patients were given trichlorethylene. Half of them received from partial 
to complete relief. The inference is made that this method has its chief usefulness in the 
very old patients who are considered poor operative risks and in whom alcohol injections have 
been unsuccessful. 

The method of choice in the treatment of this disease is a differential section of the 


sensory root with sparing of the motor root. 7. 0 @. 


CLINICAL AND LABORATORY RESEARCH 


Grafts of Mandible of Rat Embryo and Intramuscular Phosphatase Injections. Juan 
Carlos Muracciole. Rev. odontol. 36: 86, 1948. 


This paper belongs to a series of investigations which were undertaken with the 
object of establishing clearly the role of phosphatase in the calcification of the bones and 
the teeth, and is a continuation of an article which was published in Revista Odontoldgica 
35: 36, 1947. 


Three groups of rats were used. The experiments were the following: 


1. Mandibular grafts of rat embryo in muscle tissue. 
2. Mandibular grafts activated with phosphatase injections. 


3. Injections of phosphatase into muscle tissue. 


The results which were obtained led to the conclusion that the increase of alkaline 
phosphatase determines a local histiocytosis accompanied by an intensive lymphocytosis 
which has to be interpreted as the first stage in the contribution of the necessary proteins 
for the formation of fibrils which have to constitute the connective stroma in which calcium 
will be precipitated. 


On the other hand, the alkaline phosphatase prevents the osseous resorption from 


which one may deduct that it has an active share in the process of osseous proliferation. 


G. A. B.C, 
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SURGICAL PROSTHESIS 
Ein Beitrag zu der van Axhausen angegebenen Methode der Unterkieferplastik. (A Con- 
tribution to the Method of Mandibular Grafts of Axhausen.) Deutsche. Zahnirztl. 
Ztschr. 3: 1019, 1948. 


The author gives a description of the technique for repair of major injuries of the 
chin and anterior part of the mouth by means of a skin transplant into which has been 
implanted a tibial graft. The graft is not connected with the inferior border of the 
mandible as is customary. The author points out the advantages of placing the transplant 
at the level of the alveolar process to produce a ridge which may be used to bear a prosthesis. 
The remodeling of the chin can be performed by means of a skin flap even though the bone 
is transplanted in this unusual manner. H. M. 








Editorial 


End Results of Condylar Fractures 


R. BRUCE C. MARTIN reports in this issue two cases of ankylosis which 
occurred in children aged 7 and 10. There are four lessons to be 
learned from these case reports : 


1. Condylar fractures are frequently overlooked, due to inadequate 
examination, physical and roentgenologic alike. The symptomatology is not 
always clear in such eases, and one has to observe carefully the various move- 
ments of the jaw, palpate the preauricular area and the external meatus of 
the ear, while opening and closing the jaw. Sometimes a stethoscope may be 
used to detect crepitus if it cannot be felt digitally. 

2. Routine x-ray examination frequently does not disclose condylar frac- 
tures. The roentgenologist should be given direct orders to inelude the 
condyles in the lateral as well as in the anteroposterior jaw views. The 
exposures should be repeated until satisfactory films are produced. 

3. Fractures in the surgical neck of the condyle, and especially fracture 
dislocations, should not be taken lightly. No treatment and functional treat- 
ment, which amounts to the same thing, are said to produce a ‘‘new joint,’’ 
and one finds statements in the literature to the effect that this is especially 
the ease in children. The cases presented by Dr. Martin certainly demonstrate 
dramatically the fallacy of such teaching. Others deem intermaxillary fixation 
adequate treatment for all condylar fractures. We cannot agree with that 
attitude either. Granted that in simple condylar fractures without dislocation 
of the condyle, or gross displacement of the fractured end, immobilization 
of the mandible may give a satisfactory functional result, but this certainly 
is not so in all instances. We have seen a number of eases in which the frac- 
ture healed, but funetion was inadequate with movement of the jaw asym- 
metrical, restricted, and painful. This is especially true in fracture disloca- 
tion when the fracture heals with the condyle dislocated, generally medially 
displaced. We have seen unilateral cases with limited movement on the in- 
jured side and bilateral cases with greatly restricted movements. Four cases 
presented with complete ankylosis,* and Dr. Martin adds two additional cases 
with this result. 

We feel strongly that fracture dislocations should be reduced by open 
operation and fixed by means of a transosseous wiring, after which the 
mandible should be immobilized for four to five weeks, the wire being used 
merely to prevent redislocation and not for immobilization. 





*Thoma. 
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4. An important point brought out by Dr. Martin is the fact that in 
cases of inability to open the jaw it is not the ankylosis of the joints alone that 
prevents function. This is also true in eases of ankylosis due to birth trauma 
and from long-standing infection. Osteoarthrotomy may give complete free- 
dom from the fusion of the joint surfaces and still the patient is unable to open 
wide. We had felt this was due either to fibrosis or atrophy of the masseter 
and internal pterygoid muscles or to atrophy and fibrosis of the temporal 
musele. Dr. Martin has shown a method of getting complete freedom of 
motion when the coronoid process has become ankylosed to the adjacent bone, 
I believe that in case of limitation of motion due to fibrosis of the temporal 
musele, cutting off the tip of the coronoid process, including the attachment 
of the musele, and excising it will produce good results in such cases also. 


Most of our opinions regarding treatments are based on immediate, incom- 


plete results. The patients move away or are unwilling to return for check- 
ups a year or two after operation. Any debility which results the patients 
feel is an inevitable part of the injury. What about checking up on all your 
old condylar fractures and furnishing the editor with statistics on such eases 
for a future editorial ? 

a. a 2. 











Operative Oral Surgery 
PRINCIPLES AND TECHNIQUE OF EXODONTIA 
FRANK W. Rounps, A.B., D.D.S., Boston, Mass. 


(Continued from the July issue, page 831.) 
N THE preceding articles of this series the historical background of the spe- 
cialty, the anatomical landmarks of practical importance, satisfactory op- 
erating room arrangements, sterilizing and recovery facilitiés, and a recom- 
mended armamentarium have been discussed. 

Prior to a description of extraction techniques there are numerous pre- 
liminary details connected with operating procedures which should be con- 
sidered. To a negligent or nondiseriminating technicist some of them may ap- 
pear to be of relative unimportance, but there is ample proof that strict at- 
tention to them is not only justified but also is essential. Each contributes 
its part in attaining desired results. 


Examination of the Patient 
This investigation usually is conducted as follows: 


1. A history properly bearing on the matter at hand is first obtained. 
2. A painstaking clinical examination is then made. 

5. A thorough radiographic survey is conducted to supplement the study. 
4. Laboratory tests follow if needed to confirm the diagnosis. 


The decision as to whether a tooth or teeth should be extracted depends 
upon the dentist’s findings which are arrived at only after he has made a 
thorough investigation of all the factors pertaining to the case. In render- 
ing intelligent judgment, more than a casual and superficial interrogation 
of the patient’s complaint is usually necessary. Reliance on subjective testi- 
mony alone may be misleading, costly, and disastrous. As an example, de- 
pendence cannot always be placed on the patient’s statements as to the identity 
of an affected tooth. Irritation along a nerve trunk may express itself at a 
point remote from the focus of the trouble, and inflammatory processes often 
involve innocent teeth which would be needlessly condemned if the patient’s 
opinions were solely relied upon. Unnumbered teeth have been unnecessarily 
sacrificed because of snap judgments. This is not to imply that symptoms 
perceptible only to the patient should be overlooked. They are very neces- 
sary in a complete survey, but should be corroborated by proofs that are con- 
vineing to the trained observer. A syndrome or complex of symptoms may be 
present which in turn may clarify or confuse the picture. 
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Subjective Information 


The first step then in searching for a diagnosis is to draw out from the 
patient all the information obtainable which is pertinent to the consultation. 
Often valuable points may be disclosed as the patient enters the room. Such 
things as the general demeanor and attitude, the facial expression, complex- 
ion, appearance of the skin, color of face, lips, and nails, posture, nervousness, 
excitability, apparent suffering, approximate age, and visible abnormalities 
are instantly detected and noted. The average individual usually is anxious 
to deseribe his trouble, and adroit questioning usually produces the desired 
additional facts. The investigator should exercise tactful effort to establish 
and maintain confidence. An attitude of self-reliance on his ability to solve 
the problem, if projected without ostentation or braggadocio, often subeon- 
sciously communicates its reassurance to a fearful, nervous patient. Salient 
factors such as general health, recent sickness, onset, duration, and deserip- 
tion of symptoms, recurrence, loss of sleep, discomfort, pain, previous treat- 
ment or medication, and other valuable related statements are easily adduced. 


Objective Information 


The second step in the procedure is a thorough and delicately conducted 
examination of the teeth, the oral cavity, and the surrounding structures. 
This is accomplished by inspection, digital manipulation, percussion, and in- 
strumentation. Often one look into the open mouth will disclose hopelessly 
carious teeth or roots from which, perchance, no symptoms of disease have 
manifested themselves to the patient, but which furnish prima facie evidence 
of the advisability of elimination. Careful inspection will note the presence 
or absence of inflammation or tumefaction in or about the mouth, a healthy 
or diseased mucosa, hypertrophied gums, ulceration, pericoronal swelling, 
fistulae, false ankylosis, trismus, pharyngeal or tonsillar engorgement, strue- 
tural abnormalities such as constricted arches, overdeveloped tuberosities, 
palatal or mandibular tori, external swellings or induration of face or neck, 
difficulty in deglutition, visible caries, and advanced periodontoclasia. It will 
often indicate without question the source of the trouble. Gentle digital ex- 
ploration of a tooth or part may aid in confirming the findings. Light pereus- 
sion on the teeth may differentiate a healthy from a diseased tooth. The 
employment of a pulp tester is frequently indicated. 

Observations such as these furnish essential information in determining 
indications or contraindications for extraction of teeth. When introducing 
instruments or fingers into the oral cavity, care should be taken not to impinge 
unduly on sore or cracked lips or any inflammatory area which may be tender 
or painful under pressure. If any ulceration is present, the dentist’s hands 
should be protected by rubber gloves. The lesion may be communicable. 
The size of the mouth, the extent to which the patient can freely open it, the 
location of the involved tooth or teeth, and the access to the area when operat- 
ing will all be automatically registered in his mind. 
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Foreign Bodies 


Prior to examination or operation any and all detachable or loose objects 
in the oral eavity should be removed, not only to afford freer access and 
vision, but also to prevent accidents. Such impediments as dentures, remov- 
able bridges, loose crowns and fillings, and cotton or gauze dressings may 
readily become a threat to safety during an anesthesia either through swallow- 
ing or lodgment in the tonsillar area or even the trachea. If an orthodontic 
appliance offers interference or would be dislodged, it also should be detached 
and removed. Alveolar abscess is a common lesion, and if present the extent 
of its attack on the tissues must be noted. The presence of a fistula is cor- 
voborative. The maxillary sinus is occasionally involved if an abscessed tooth 
is proximal to it. The symptoms of sinusitis are classical, and if the antrum 
is involved clinical evidence is usually clear. Necrosis is sometimes observed. 
If present, its extent and cause must be determined. The patient usually vol- 
unteers information if clicking, subluxation, or dislocation of the temporo- 
mandibular joint has been experienced, or if a previous fracture of the jaw 
has occurred. 

When the examination has progressed to the point where an individual 
tooth is suspected or proved as being the source of the complaint, it should 
be carefully and intimately studied. The following observations are pertinent : 


Is its alignment with the approximal teeth normal? 

Is it isolated or are other teeth adjacent to it? 

Is it firmly seated in the alveolus or is it loose in its socket ? 

Is the crown intact and of normal shape and size? 

Is caries present? If so, to what extent? 

Can the tooth presumably be removed by a forceps technique, or will it 
require preliminary dissection or lever procedure? 

Are the adjoining teeth involved? 

Is the crown fractured? 

Is the tooth root overlaid with gingival tissue? If so, is it normal in ap- 
pearance or congested and inflammatory ? 

Is the crown extensively filled, endangering its integrity under pressure? 

Does the root support an artificial crown? If so, what is its type, shell, 
dowel, or jacket? 

Is the tooth an abutment for a fixed bridge? 

Is the tooth elongated? 

Is the tooth impacted, malposed, or not fully erupted? 





Radiographic Examination 


Having now made general observations such as these, the dentist next 
confirms his diagnosis by amply radiographing all involved areas. Since the 
introduction of the x-ray into dentistry, it has become an indispensable ad- 
junct in making a dental examination and in no phase of practice is it more 
important than in exodontia. The author is convinced from experience that 
no tooth should be extracted until it has been radiographed. It is easy to 
pass up this detail if the case appears simple, if one is hurried, and if the 
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indications are clear and no difficulties are anticipated. Its value is three- 
fold, however: 


1. It may confirm or disprove the diagnosis arrived at by the visual, 
digital, and instrumental examination of the patient. 

2. It may disclose operative complications which could not be foreseen 
without its aid. Frequent unexpected anomalies exist such as buried roots 
left in situ from previous extractions, peculiar root curvatures, shapes, and 
directions, granulomata, cysts, hypercementoses, or nerve trunk or sinus in- 
volvements. It is all-important to be aware of such conditions before in- 
strumentation is begun. Such preoperative information enables the operator 
to plan out in advance his surgical technique. Complicating factors such as 
these may be existent beneath the surface overlying any tooth, however normal 
it appears to the eye. 

If the single routine radiograph does not present a complete picture of 
the situation, it should be supplemented by as many films as are necessary. 
While the standard intraoral films, if properly made, disclose more clear-cut 
detail than extraoral plates, when a lesion is extensive the intraoral exposures 
should be supplemented by lateral-jaw pictures, Bite-wing x-rays, antero- 
posterior plates, and occlusal films. Further, it should be borne in mind that 
improperly angulated and processed films may be misleading and are of 
little value. With the aid of correctly prepared radiographs and by expert 
interpretation of the shadows, densities, rarefactions, and opacities disclosed, 
the dentist is enabled to work fearlessly and positively, thereby eliminating 
loss of operating time by experimental interference, to foster conservative 
surgery and to minimize excessive traumatization of tissue. 

3. A radiographic record of pre- and postoperative conditions is a safe- 
guard if dentolegal involvements should arise as a sequel to some unfortunate 
operating experience. For this reason, if the case is complicated or unusual 
in any respect, postoperative checkup x-rays are advised. They present the 
additional advantage of allowing the dentist to examine the operated area 
without instrumentation, and thus assure himself that his work is satisfae- 
torily completed. If there is any doubt as to the complete removal of a frae- 
tured root tip or the possibility of debris, rough margins, or a foreign body 
fragment remaining in the area, this corroboration is imperative. 

If a neoplasm is discovered or if any lesion is found the source or char- 
acter of which leaves the examiner in doubt, a biopsy may be indicated, lab- 
oratory examination called for, or a consultation with the family physician 
or a medical specialist may seem to be the proper procedure. A dentist in 
the course of his practice is frequently the first to observe malignancies or 
premalignant local degeneration in the oral cavity. While diagnosis of these 
conditions may not belong to his field of activity, his duty is clear in making 
sure that his patient is referred to a competent medical practitioner. The 
patient is often unaware of the existence of the menacing ulcerations or new 
growths. Thus the oral examination may be of far greater value to the in- 
dividual than anticipated. 
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‘‘Diagnosis is the sum total and correlation of the history, the clinical 
findings and the result of the various specialized methods of examination.”’ 


Indications and Contraindications for Extraction 

We shall now assume that a detailed study of the case has been ac- 
complished and that the investigator has reached his conclusions as to the 
cause of the patient’s complaint. His next hurdle to be overcome is the pro- 
cedure to be followed in solving the problem. If his examination is purely 
of a routine nature, if the patient is in good health, is undergoing no discom- 
fort, and the needs are strictly dental, the decision is readily made according 
to the code of sound operative dentistry. If, however, pathologic processes 
have been discovered or if pain is a guide, the evidence must be weighed in 
terms of relief and health and the verdict may be made on the basis of palli- 
ation and conservative treatment or surgical intervention. The pendulum of 
human thought is never static. It may swing from one extreme to the other, 
influenced by accumulated knowledge and the current trends. The dental 
mind is no exception. Not many years ago the relationship of infected teeth 
to bodily health was rarely considered and the advances in dental techniques 
made possible functioning constructions on almost any kind of a foundation. 
The medical and dental professions gave little heed to the fact that dental 
foci of infection could be the precursors of systemic disease. But often, in 
spite of the lack of scientific proof, clinical results following the removal of 
these foci demonstrated that many patients materially benefited. Then came 
the time when the pendulum reversed its direction. It beeame a habit to 
condemn teeth wantonly, ruthlessly, and needlessly, simply because the origin 
of a systemic dyserasia could not be ascertained. In these latter days the 
pendulum has adjusted itself to a media] position. Fortunately, too, medical 
practitioners are less prone to attempt to diagnose dental conditions just by a 
casual glanee into a mouth, and are more cautious in handling out dental 
advice. Today the dentist’s status is higher than ever before, and the phy- 
sician’s attitude is usually one of cooperation. Consultations are properly 
more in vogue than in the past, and the patient benefits by this blending of 
knowledge. This places a great responsibility on the dentist’s shoulders, and 
he should carefully guard the respect in which he is held both in medical 
circles and by the public. The discovery of antibiotic drugs in recent years 
has greatly influenced the treatment of pathologic conditions of the teeth and 
the oral eavity. The old-time rationale in handling many types of mouth in- 
fections has been radically supplanted by these so-called ‘‘miracle drugs.’’ 
Enthusiasm for new therapy must not be. allowed, however, to create the 
belief that these agents are the ‘‘all in all’’ in curative powers, and unwar- 
ranted reliance on them may be foolhardy. Good surgery, as it always has, 
maintains its place in the treatment of disease. When the indication is clear, 
nothing ean supplant it. 

Indications.—Varying conditions make it impossible to establish a rigid 
set of rules which demand extraction of teeth. In general, the indications 
are governed by the extent of caries involving a tooth, interference with its 
nerve and blood supply, the condition of its roots and the soft and osseous 
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tissue surrounding it, its relation to the approximal and occluding teeth, its 
further usefulness as a masticatory organ, traumatic injuries chronic or acute 
disease both local and systemic and the age and general health of the patient. 
When one or more of the following conditions exists extraction is generally 
indicated : 

1. In eases where caries has invaded the tooth to the extent that normal 
function cannot be restored. 

2. When the supporting alveolus is lost so that the tooth is no longer 
firmly held in position and the consequent looseness causes irritation or inflam- 
mation of the surrounding soft tissues which cannot be overcome by perio- 
dontal treatment. 

3. When periodontal pockets are too extensive to be restored to a healthy 
status by employing conservative measures. 

4. Pulpless teeth or teeth with dying or putrescent pulps not amenable 
to root canal therapy because of multiplicity, constrictions, or curvatures of 
the roots. 

5. Teeth involved in acutely diffused pathologie manifestations when 
delay would retard drainage, relief, or recovery. The old idea that extraction 
was dangerous in the presence of acute inflammation has been long discarded. 
This theory that extraction must be put off until pitting, pointing, and fluctu- 
ation developed in innumerable instances caused unnecessary suffering, pro- 
tracted treatment, and often extension of the infection. With the excep- 
tion of pericoronal inflammation usually of third molars which involve the 
pharynx or throat, the general rule is early elimination of the tooth. 

6. A tooth where there is root resorption or a granuloma which is not 
treatable by apicoectomy. 

7. Teeth showing pulp stones which encroach on vital pulps and relief 
ean be obtained only by extraction. 

8. Where a tooth root has been perforated and subgingival irritation is 
a sequence. 

9. An abscessed tooth penetrating the antrum. 

10. A tooth causing or hopelessly involved in a cyst. 

11. Where the irritation of a tooth causes an epulis. 

12. When any tooth is a source of irritation or pain and the general health 
of the patient contraindicates protracted treatment. 

13. When a tooth interferes with denture construction. 

14. A supernumerary tooth which prevents normal occlusion or causes 
an unhealthy mucosa. 

15. Retained deciduous teeth which interfere with the permanent denti- 
tion. These teeth should he removed at the physiologic time the permanent 
teeth are to replace them. 

16. Fractured teeth that are beyond repair. 

17. Malposed teeth which are noncorrectible, which irritate the soft tis- 
sues or tongue or which create unsanitary conditions. 

18. Tooth roots, either fractured, infeeted, or left during previous ex- 
tractions. 

19. Teeth in line of a jaw fracture. 
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20. A tooth which has no occluding antagonist and is so elongated that 
it interferes with an artificial restoration or irritates adjoining tissues or 
those of the opposing jaw. 

21. Impaeted teeth: 

a. When interfering with orthodontic procedures, 

). When harboring apical or pericoronal infection. 
¢. When endangering proximal teeth. 

d. When earious. 

e. When diagnosed as the cause of reflected pain. 

The age, physical condition, and health of the patient are factors to be 
weighed when considering this operation. 

Contraindications.—Having decided after thorough investigation that 
indications for extractions are present or urgent, the dentist must next judge 
whether valid contraindications exist. These are not numerous and are usu- 
ally presented in cases where the anticipated benefit to be derived would weigh 
less in the seales than the risk or danger which might be encountered in earry- 
ing through with the operation. The factors usually considered as bearing 
on the decision are: 

1. The infirmities of age. 

2. An impaired state of health. 

3. Organic heart lesions such as valvular insufficiency, hypertrophy and 
faulty degeneration. 

4. Angina pectoris. 

5. Jaundice. 

6. Diabetes. 

7. Pregnancy. 

8. Epilepsy. 

9. Any blood dyserasias, e.g., anemia, leucemia, and hemophilia. 

10. Acute abscesses. 

11. Vineent’s angina (prior to treatment). 

12. Temporary ankylosis. 

13. Pericoronitis (prior to treatment). 

Simple operations on aged individuals are not contraindicated just be- 
cause of advanced years, but good judgment suggests a conservative approach 
in treating elderly people. The line of least resistance is a safe line to follow. 
Palliative rather than radical measures would be in order if in the natural 
course of events the life expectancy of the patient is not great and extensive 
surgery ean be avoided. 

Consultation with the patient’s physician is advisable if the patient is 
afflicted with any of the enumerated constitutional conditions. They do not 
always furnish contraindications to tooth extraction. Often if proper pre- 
medication and treatment have been instituted the objections to the con- 
templated extractions are eliminated. Possibly the tooth is the cause of the 
health impairment, and postponement may be inadvisable. The hazards must 
be recognized, however, and if in spite of contraindications operations become 
imperative, every precaution must be taken to avoid disaster. 

(To be continued.) 

403 COMMONWEALTH AVENUE. 





THE ROLE OF THE CORONOID IN ANKYLOSIS OF THE JAW 
Bruce C. Martin, M.D., F.A.C.S.,* CoLumBus, OHIO 


ROWN and Cannon' have pointed out that in cases of penetrating wounds 
near the temporomandibular joint the coronoid process may become involved 
in the sear and thus contribute to ankylosis. The author wishes to present two 
eases of simple fractures of the condylar neck where this same pathologie process 
was found. Both cases were fractures of long standing, one of two and one-half, 
the other of ten years’ duration. There was no evidence of compound or of 
penetrating wounds in either. In one ease an attempt had been made to do an 
arthroplastie procedure which resulted in failure. In neither case had an x-ray 
diagnosis of fracture been made. 

The pathologie process was exactly like that described by Brown and 
Cannon. There was extensive fibrosis uniting the coronoid, sigmoid notch, the 
condylar neck, and the arch of the zygoma into one unit. The fractured condyles 
were found in the usual medially displaced positions (Fig. 1). Removal of this 
structure increased the excursion of the jaw only a few millimeters. However, 
section of the mandible just below the sigmoid noteh restored full range of 


motion, To prevent the possibility of recurrence as a result of bony union, the 
coronoid process was completely removed. Excellent range of motion was 
secured and the function of the jaw was almost completely restored, even in 
the ease of ten years’ standing. 


Case Reports 
Case 1.—E. S., a 7-year-old girl, received an injury two and one-half years 
earlier from a fall downstairs. Extent of range of motion was 4 mm. preopera- 
tively (Fig. 2, 4). Postoperatively, it was 35 mm. (Fig. 2, B). At the present 
time she is under orthodontic treatment for malocclusion. 


Case 2.—The patient, a 12-year-old boy, was injured about ten years 
previously in a fall from an automobile. Extent of range of motion was 5 mm. 
preoperatively. Postoperatively, it was 28 mm. At the present time he is 
under orthodontic treatment for malocelusion. 


Discussion 


Fractures of the neck of the mandibular condyle are quite common but 
are commonly missed because of poorly posed xrays. This has been the condi- 
tion in both our eases at the time of injury. However, preoperative, properly 
posed x-rays showed the old fractures clearly. In any ease of ankylosis of 

From the Plastic Surgery Section, White Cross Hospital. 
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Fig. 1.—Illustrations showing positions of condyle and extent of scar tissue. 


2.—Case 1. A, Preoperative photograph of patient. B, Postoperative photograph of patient. 
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the jaw it should be kept in mind at the time of operation for removal of the 
condyle that the coronoid process may be involved. This is especially true in 
eases of long standing. If the range of motion is inadequate after removal 
of the condyle, the region of the sigmoid notch and the coronoid must be eare- 
fully explored. In ease of involvement of the ecoronoid process, it should be 
removed unhesitatingly. 


Reference 


1. Brown, J. B., et al.: Ankylosis of the Coronoid Process of the Mandible Piast. & Recon- 
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REPORT OF CASE AND MANAGEMENT OF RADIATION 
NECROSIS OF THE MANDIBLE 


SAMUEL A, Branpon, D.D.S.,* Por?TLAND, ORE., AND 
RicHarD M. Herp, A.B., D.D.S.,** 
INDIANAPOLIS, IND. 


Case Report 


HE patient, a 71-year-old white male carpenter, was perfectly well until 

January, 1946, when he noticed a small growth on his right cheek which 
would not heal. It grew to the size of a quarter and was not tender. He went to 
his physician, who gave him some salve. After applying the salve for two weeks 
with no apparent improvement, a biopsy was taken. The pathologie diagnosis 
was carcinoma, type and grade not reported. 

In August, 1946, he was referred to a radiologist for deep radiation therapy. 
He was given two treatments. Four months after taking the treatments, the 
skin on the right side of the face became red and began to burn. The growth 
on the cheek had disappeared. 

About December, 1946, further examination disclosed a severe ulcerative 
stomatitis of the mucous membrane of the cheek and buceal tissue around the 
upper and lower teeth on the right side, which was further complicated by a 
severe Vinecent’s infection of the entire mouth. There was considerable tissue 
destruction in some of the muscles of mastication on the right side. Penicillin 
therapy was given at this time, and healing was thought complete in February, 
1947, except for small areas around the buceal surfaces of the right maxillary 
and mandibular first molars. In these areas the bone was completely denuded 
of soft tissue. The maxillary and mandibular right first molars were then re- 
moved by a practicing dentist. The bone in this area was dry with little blood 
supply. This area was treated locally with penicillin and sulfanilamide powder. 
There was no regeneration of tissue on the lingual portion of the bone, and the 
denuded area on the buceal surface continued to enlarge. 

Since the radiation erythema on his cheek, in December, 1946, his cheek 
and mandible beeame progressively more tender. An atrophic, depressed, cir- 
eular sear about two inches in diameter had formed on the right side of his 
face (Fig. 1). 

In August, 1947, his dentist, fearing a pathologie fracture, immobilized the 
patient’s mandible to the maxillae by means of wiring and intermaxillary 
elasties, and hospitalized him for twelve days. He was rehospitalized the first 
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sixteen days of November, 1947, during which time his mandible was immobilized 
and he was on a liquid and soft diet. A fracture, however, did occur in these 
two months. He was referred to us on Nov. 24, 1947. 





Fig. 1.—Photograph taken December, 1947, reveals an atrophic depressd, circular scar. 


Roentgenologic Examination.—X-rays taken on Nov. 24, 1947, revealed 
a large rarefied area of the right ramus of the mandible extending from the 
angle to the coronoid process, and an overlapping of about 2 em. of the fractured 
anterior part of the body. Wires were still in place on both the mandibular 
and maxillary teeth. (Fig. 2.) 

Clinical Examination.—Clinical examination revealed a very sick man in 
acute distress with severe pain on the right side of the mandible. He had lost 
35 pounds in the last eighteen months. 

The patient was unable to open his mouth due to wiring and intermaxillary 
elastics. A foul odor was noticed, and considerable pus was present. The de- 
nuded bone fragments overlapped. Blood hemotology, urine, and serology 
were all within normal limits. 

Preliminary care consisted of removal of all wiring and intermaxillary 
elastics, and thorough mouth hygiene. After this the patient was unable to 
open his mouth more than 1 em. The restriction was probably due to the pro- 
longed immobilization. (Figs. 3 and 4.) 

The patient was seen in tumor clinic and the consensus of opinion was that 
the bone necrosis followed by pathologic fracture was probably due to radiation 
therapy. It was recommended to carry out strict oral hygiene and remove all 
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dead bone surgically, including devitalized infected tissue, and perform at the 
same time a biopsy of the bone and soft tissue to determine the presence or ab- 
sence of carcinoma. 

The patient was hospitalized on Dee. 22, 1947, and was given routine pre- 
operative medication, chemotherapy, and general care. He was sent to surgery 
the following day. The operative procedure was carried out under Pentothal 
Sodium, curare, oxygen, and cyclopropane anesthesia. An incision was made 
on the anterior border of the ramus of the mandible, downward and forward up 
to the exposed anterior part. The periosteum was stripped from the bone on 
the bueeal and lingual sides of the mandible. -The body of the mandible, inelud- 
ing a large portion of the ramus on the affected side, was easily resected (Fig. 5). 
The premolar and cuspid on the remaining fragment were removed and all the 
necrotic bone was excised up to normal healthy tissue. The remaining fragment 
of the ramus was curetted, and all necrotic soft tissue was excised. 





Fig. 2.—X-rays taken Nov. 24, 1947, reveal large rarefied area on the right ramus ex- 
tending from the angle to the coronoid process, and an overlapping of 2 cm. of the anterior 
part of the body. 


The cavity was sprinkled with sulfanilamide crystals, after which an iodo- 
form dressing, on which petroleum jelly had been applied, was placed in the 
wound. The wound was sutured with No. 00 catgut. All tissue and bone re- 
moved was sent to the pathology laboratory to determine if any malignancy 
might be present. 

The pathologic diagnosis was acute and subacute inflammation of the soft 
tissue and necrosis of the bone. 

The postoperative care consisted of proper sedation, fracture jaw diet high 
in protein, good oral hygiene, and chemotherapy. The dressing was removed 
after forty-eight hours, and mouth irrigations were continued. with hypotonic 
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Fig. 3.—X-ray taken Dec. 6, 1947, after the wires were removed, shows pathologic fracture at the 
angle of jaw and overlapping of the anterior fragment. 





Fig. 4.—Photograph showing posterior fragment of the mandible protruding through the oral 
mucosa. 
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Fig. 5.—Part of resected bone; most of it was necrotic due to radiation. 








Fig. 6.—X-ray after resection of necrotic bone with iodoform gauze dressing on which petroleum 
jelly had been applied, containing sulfanilamide crystals placed into the wound. 
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saline solution and supportive treatment. Postoperative x-ray is shown in Fig. 
6. The patient improved progressively and began to open his mouth much 
better with the aid of spring clothespins. He made a good recovery and was 
discharged on Jan. 2, 1948, to be followed in the outpatient clinic. 

During the next month, the patient regained twelve pounds, and again 
resumed his occupation as a carpenter, The pain had almost disappeared. He 
was permanently discharged and sent to the dental school for a prosthetie ap- 


plianee to replace the loss of bone. 
Conclusion 

1. If heavy radiation is indicated around the jaws, they should be pro- 
tected by lead plates, if possible. If not possible to protect the mandible and 
maxillae from the rays, all teeth in the path of the radiation should be removed 
several weeks before radiation is given. 

2. If radiation has been given and teeth remain in the path of the x-rays, 
then the teeth should not be removed later, because of the uncontrollable osteo- 
myelitis and necrosis which almost always follow deep x-ray therapy. 

3. Where bone necrosis has already occurred, as in the case presented, 
radical resection is advocated. 

4. No apparent damage was done to the maxilla on the right side, probably 
due to the fact that this bone has greater vascularity than the mandible. 











SUPERNUMERARY TOOTH BUD IN THE MAXILLARY ANTRUM 


J.J. GOLDMAN, D.D.S., Newton, N. J. 


Case Report 


ISTORY.—A white man, aged 28, presented himself at my office on Nov. 
H 18, 1948. He was referred to me by his physician for a complete dental 
examination. The past history of this patient revealed that as a child he 
had had the usual diseases in a mild form. He remembered nothing of conse- 
quence of his previous medical history except that he had always been subject 
to rampant dental deeay. At the age of 18, full upper and lower extractions 
were done, and upper and lower dentures constructed. At this time he con- 
tinued to have pain, and x-rays revealed four supernumerary teeth in the 
maxillae. 

In 1948, while this man was in military service, he again had pain in the 
right maxillary region, and two more supernumerary teeth were found on 
X-ray examination. These were removed and new dentures constructed. The 
patient had had no further difficulty until a week prior to his appearance at 
my office. 

Examination.—During this week, the’ patient was examined by his physi- 
cian and a negative report was given to me. The chief complaint was of a 
continuous dull pain which seemed to radiate from the right maxillary euspid 
region to the right auricular area. Clinieal examination of his mouth re- 
vealed that it was edentulous. The ridge and mucosa were normal in every 
respect, and the dentures had good retention and good occlusion at rest and 
in funetion. A full-mouth x-ray was taken and revealed one abnormality. 
This was the presence of a tooth bud with crown formation but no root. This 
bud was located on the anterior wall of the right maxillary antrum. 

Diagnosis: Supernumerary tooth bud in the maxillary antrum. 

Treatment.—The patient was hospitalized on Dec. 2, 1948. Preoperative 
medieation of Yoo gr. atropine sulfate and ¥ gr. morphine sulfate was admin- 
istered one-half hour prior to operation. Pentothal Sodium (intravenous anes- 
thesia) was used. An incision was made along the crest of the ridge from 
the upper right lateral incisor to the upper right second molar region. A 
vertical incision in the area of the upper right lateral incisor was made and 
the tissve was retracted. The antrum was opened as far forward as possible. 
The tooth hud was loeated and removed with tissue forceps. The wound was 
closed with Gelfoam and thrombin. The mucosa was sutured with black silk. 

Postoperative healing was uneventful. There was no swelling or hemor- 
rhage. Postoperative x-rays revealed a clear field, and the patient was dis- 
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charged on Dee. 3, 1948. Sutures were removed forty-eight hours later. The 
patient was discharged from the office on Dee. 20, 1948. There was no further 
pain and the antral opening appeared to have closed normally. 

Microscopic examination of the mass revealed the following: the frag- 
ment of tooth had an adherent mass of searlike fibrous connective tissue lined 
by flattened epithelium, showing calcification in which there was a small cleft. 

Comment.—This case is interesting in that there have been seven super- 
numerary teeth extracted for him within ten years from the time when full 
upper and lower dentures had been constructed. The last one was just a 
tooth bud developing on the anterior wall of the right maxillary antrum. Un- 
fortunately, there are no x-rays available, although the patient revealed that 
the supernumerary teeth were all in the right maxilla, in the region of the 
cuspid. 
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Oral Medicine 


DENTAL CONDITIONS AND NUTRITION AMONG NATIVES IN 
GREENLAND 


ANKER BAARREGAARD, D.D.S.,* M.S.D., 8. Euciip, OnI0 


ANY investigations of dental conditions among primitive people have 

been made in an effort to throw light on the relationship between dental 
diseases and nutrition. Numerous reports in the dental literature of such in- 
vestigations indicate that caries increases among primitive people when they 
change from their primitive way of living and diet to a ‘‘civilized’’ life and diet. 

This paper presents the findings of Danish investigators who during the 
last thirty years have studied the dental conditions and nutrition among primi- 
tive and ‘‘eivilized’’ Eskimos in Greenland. The findings confirm other ob- 
servations made elsewhere among primitive people, but it is of special interest 
that a considerable change in nutrition and a tremendous increase in dental 
diseases have occurred in the last thirty to forty years. 


Geography and Sociology 

Greenland, a colony of Denmark, is the largest island in the world, about 
one-third the size of the United States. To reach the southern tip of Greenland 
from either New York or Copenhagen, Denmark, by ship requires ten days of 
travel. From the southern tip of Greenland to the most northern settlement 
in the world, Thule, requires another week of travel by ship. The coastline 
extends north and south for about 1,300 miles, and the distance across from 
west to east along the arctic circle is about 400 miles. Eighty per cent of the 
land is covered by an icecap, which in some places reaches a thickness of a mile. 
Only a narrow ice-free stretch of land along the coast can provide human habi- 
tation. The small population of Greenland, 20,000, is scattered over tremendous 
distances in small settlements remote from each other. 

There are about 160 inhabited places spread along the coasts. They can 
be divided into three groups: main trade stations, smaller trade stations, and 
outposts. Later in this paper I will come back to these three types of settle- 
ments in relation to dental diseases and nutrition, so a deseription will be given 
here. 

Main Trade Stations.— There are 12 main trade stations with a population 
from 200 to 1,000. There is a rather large store where the natives ean buy 
groceries, mostly ‘‘white man’s food’’ (refined sugar, refined wheat and rye 
flour, grits of oats and barley. polished rice, dried peas and beans, pilot biscuits, 

From Western Reserve University, Cleveland, Ohio. 
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rye and white bread, margarine, coffee, and tea). In the store the natives can 
also buy textiles, hardware, building materials, ammunition, hunting and fish- 
ing tackles, kerosene, coal, and many other things they might need. There 
are school, church, hospital, storage house, houses for handling the native 
products (fish, blubber, sealskin, ete.). There are radio station, bakery, work- 
shops, and other buildings, all belonging to the colonial administration. Many 
of the natives are employed by the administration as teachers, ministers, office 
workers, unskilled and skilled labor. Some of the natives stick to their national 
trades, hunting and fishing. The supply to the main trade stations is brought 
direct by ship from Denmark. 

Smaller Trade Stations.—There are about 35 smaller trade stations with 
a population of 100 to 200. There is a store, a smaller copy of the store at the 
main trade station. There is a church and a school. Only few of the natives 
are employed by the administration ; most of them are fishermen and hunters. 

Outposts.—There are about 115 outposts with a population of 10 to 75. 
There is no store; in some places there is a combined chureh and school. The 
natives live their primitive life as hunters and fishermen and have little contact 
with the outside world. 

There are no roads, no railways, and no buses in Greenland—all communi- 
cation is by ship, boat, or kayak, and during the winter in North Greenland by 
dog sledge, so the natives live rather isolated. 

Native Population.—What kind of people comprises the native popula- 
tion? The present population are not real Eskimos as they used to be. They 
are a mixed race with varying degree of Eskimo and European blood, and they 
call themselves Greenlanders. Only on the East Coast, in the Thule district 
far north on the West Coast, and in the region of Cape Farewell, the southern 
tip of Greenland, is it still possible to meet with the unmixed descendants of the 
true Eskimo, who thousands of years ago migrated over the icebound Smith 
Sound between Arctic Canada and the northwestern part of Greenland. 

The people of old Greenland were a community of nomads who migrated 
with the seasons from place to place, seeking the spots where the hunting of 
the sea animals was best. The seal gave them meat and fat to eat, oil for their 
blubber-oil lamps, and skin for clothes. It was a simple economy—no money 
involved. Nowadays this natural economy has partially been displaced by 
trade and commerce. The natives can sell their products, mainly sealskin, 
blubber, fox skin, and fish, to the administration and get money for which they 
ean buy food and clothes. This shift in economy is most marked around the 
main trade stations and to a lesser and lesser degree the farther one goes from 
the main trade station. As will be seen later, this change from primitive to 
modern economy has had a marked adverse influence on the dental conditions 
and nutrition of the natives. 

Colonial Administration.—Under Danish colonial policy Greenland is a 
closed country. Nobody, neither foreigners nor Danish citizens, can go to Green- 
land without first getting permission from the Danish government. This regu- 
lation is set up to protect the natives from being exploited. 
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The Danish government has monopoly on all trade in Greenland, i.e., only 
the Danish state through its adminisiration offices in Copenhagen and in Green- 
land is permitted to carry out any form of trade or business. The colonial 
administration keeps records of all its business, export and import, production 
and consumption, health conditions, sickness, births, and deaths. It is there- 
fore possible from the files in the administration’s main office to get information, 
not only for Greenland as a whole but also for each little settlement, about im- 
ported foods, kind and quantity, census of population, trades, and health eon- 
ditions. These circumstances make Greenland a unique laboratory for studying 
dental diseases and nutrition. 

Nutrition 

Dr. Bertelsen, who for thirty years was a Danish physician and investi- 
gator in Greenland, has written a very interesting chapter about nutrition in 
his excellent book ‘‘ Medical Statistics and Nosegraphy in Greenland,.’”"* From 
this book is drawn some of the following information, 
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Fig. 1.—Yearly per capita consumption in pounds of imported food products in 1901 and 1931. 


‘‘The food products of the Greenland population consists of two well de- 
fined groups, namely one group of food products almost entirely of animal 
origin (protein and fat) produced in the country itself, and another group 
mostly of plant origin (refined carbohydrates) imported.’’ 

The consumption of imported food has in the thirty years from 1901 to 
1931 risen 375 per cent (by weight). The yearly per capita consumption of 
imported food rose in the same period from 93 pounds to 322 pounds. (Fig. 1.) 

Of the calories required by the population in 1901 it was estimated that 
only 17 per cent were covered by imported food, whereas of the calories re- 
quired by the population in 1931 63 per cent were covered by imported food 
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(mostly refined sugars, cereals, and margarine). A few figures will show the 
increase in sugar and cereal consumption from 1901 to 1931. The yearly per 
capita consumption of sugar rose in that period from 11 pounds to 88 pounds, 
and the cereal consumption rose from 74 pounds to 205 pounds (Fig. 1). 
The change in nutrition can be illustrated in still another way. In 1908 about 
10 per cent of the food calories were carbohydrates; in 1931 50 per cent of the 
food ealories were carbohydrates. 

The figures given here are an estimation of the average food consumption. 
Some eat more primitive and some eat more, let us call it ‘‘modern,’’ **‘ civilized,’ 
or ‘‘white man’s food.’’ So let us for a moment look at the different diets. In 
Table I are given examples of primitive diet, mixed diet in seal season, mixed 
diet in fish season, and ‘‘ white man’s food’’ diets. In Fig. 2 the different diets 
are presented diagrammatically. 
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Fig. 2.—Caloric and gram values of protein, fat, and carbohydrates in P (primitive diet), 
M’ eA Py diet in seal season), M’ (mixed diet in fish season), and W (“white man’s food” 
diet). 


Primitive Diet.—In the primitive diet meat and fish are the most important 
items. The meat comes from seal, whale or walrus, and seabirds. Other meat 
sourees are polar rabbit, polar bear, reindeer (caribou), and ptarmigan. The 
meat is usually cooked in water and some grits and blood added to make a 
soup. Blubber, liver, kidney, hearts, stomach, intestinals, tongue, and brain 
are eaten raw or cooked, frozen or dried in the air. A special delicacy is the 
raw skin of a whale ealled ‘‘matak.’’ It tastes something like coconut and has 
a high content of vitamin C. 

The waters around Greenland are abundant with fish. The most common 
ones are codfish, halibut, haddock, salmon, trout, and red fish. The fish is gen- 
erally cooked or dried in the air and blubber and fish liver eaten along with 
it. The eyes of codfish are eaten too (high content of vitamin C). 

The vegetation in Greenland is sparse. Trees are hardly met with. No 
cereals or vegetables of importance can be grown. The only plants of any value 
are ‘berries, blueberries and blackberries. The berries are either eaten during 
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the season or stored in a sealskin bag mixed with blubber. This mixture is con- 
sidered a delicacy during the winter months. In many places kelp is eaten. It 
is also a good source for vitamin C. In the primitive diet there is no milk, no 
potatoes, and no vegetables. 

TABLE I, CALORIC AND GRAM VALUES OF PROTEIN, FAT, AND CARBOHYDRATES IN P (PRIMITIVE 


Diet), M’ (MIxep Diet IN SEAL SEASON), M” (MIXED DIET IN FISH SEASON), AND W 
(‘*WHITE MAN’s Foop’’) 
































<= . P l M’ M” w 
GRAM | CALORIES | GRAM | CALORIES GRAM | CALORIES GRAM | CALORIES 
Protein — | 400 1,600 | 167 668 348 1,392 150 600 
Fat | 175 1,575 | 104 936 37 333 90 810 
Carbohydrates | 75 300 457 1,828 | 437 1,748 500 2,000 
Total | 650 3,475 | 728 3,432 822 3,473 740 3,410 





Mixed Diets.—The mixed diets consist of varying degrees of native prod- 
ucts and imported products (‘‘white man’s food’’). Dark rye bread and white 
bread are sold from the bakery at the main trade stations. It was found that 
the ‘‘white man’s food’’ is low in ealeium and phosphorus and the drinking 
water is very soft. Since 1934 the administration has tried to improve the 
mixed and ‘‘white man’s food’’ diets by adding 6 0/00 caleium phosphate to the 
flour used for making bread. 

Vitamins and Minerals.—There is a great difference between the content 
of vitamin and minerals in the native food and the imported food. The native 
food contains all the known and unknown vitamins and sufficient minerals, 
whereas the imported food is almost ‘‘sterile’’ as far as vitamins are concerned, 
and is insufficient in minerals. Vitamin deficiencies such as night blindness, 
scurvy, and some of the vitamin B complex symptoms are not uhcommon among 
the mixed race, especially at the main trade station. Rickets, however, is seldom 
seen—maybe because the administration distributes cod-liver oil free. 

Summary of Nutritional Findings.—There has been a considerable change 
in nutrition in Greenland during the last generation. The nutrition has changed 
from a native diet consisting mostly of protein and fat and containing all the 
known and unknown vitamins and adequate mineral salts, a diet which seems 
sufficient for the people living there, to a modern diet consisting of a mixture 
of native food and ‘‘white man’s food’’ in varying degree, usually varying with 
the distance from the main trade station. The more ‘‘white man’s food’’ the 
diet contains the more insufficient it will be because it then will consist of too 
much refined carbohydrates and too little of vitamins, mineral salts, and other 
nutritional factors. 

Dental Conditions 


Caries.—Now let us see what has happened to the dental organ during 
the last generation in Greenland. Reports from physicians in Greenland around 
the year 1900 about health conditions state, ‘‘The natives teeth look strong and 
there is almost no decay but the teeth are usually much abraded.’’ 
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In 1914 and again in 1924 a Danish dentist, Budtz-Joergensen,” * spent a 
year in Greenland and reported that in 1914 about 58 per cent of the population 
at a main trade station had caries and at an outpost 10 per cent had caries. In 
1924 these figures had risen to 63 per cent and 23 per cent respectively. 

In 1931 Krogh-Lund’ studied the teeth of 645 natives in Northwest Green- 
land and found that 82.3 per cent had caries in one or more teeth. 

In 1935, 1937, and 1939 Pedersen® visited Greenland and studied the dental 
conditions among natives on the Southwest and East Coasts and also studied 
Eskimo skulls at the National Museum in Copenhagen. Pedersen has by his 
investigation of the Eskimo dentition made a fine contribution to dental research. 
Some of his findings are reported here. For further detail the reader is referred 
to the bibliography. 

Eskimo Skulls—Dr. Pedersen studied 521 Eskimo skulls from the time 
before colonization (1721) and found that only 2 or 0.38 per cent showed caries 
in the permanent dentition. Of 5,920 permanent teeth examined, only 0.08 
per cent showed earies. Of 156 deciduous teeth from 26 individuals none showed 


caries. 





East Coast—On the East Coast of Greenland there are two trade stations 
and about fifteen small outposts. The Eskimos on the East Coast were discov- 
ered in 1884 by a Danish expedition and the first trade station (1) was founded 
in 1894, but not until about 1920 was there any general sale to the natives of 
imported food. The other trade station (II) was founded in 1924, so it is 
only a short time that there has been any sale of imported food there. 

On the East Coast live some of the most primitive Eskimos in Greenland. 
Most of them live as primitively as their forefathers did; only a few are em- 
ployed by the administration. 

In 1937 Pedersen studied 915 natives (95 per cent of the population) on 
the East Coast and found the average figures of both sexes as listed in Table IT. 


TABLE IT. 








PER CENT CARIOUS PERMANENT 





PER CENT PEKSONS WITH CARIES TEETH OF PERMANENT TEETII 
EAST COAST, 1937 IN PERMANENT DENTITION PRESENT 
Outposts 4.4 0.5 
Trade Station IT 33.3 4.2 
Trade Station I 47.5 7.5 








West Coast—In 1935 Pedersen visited the southern part of the West Coast 
and investigated 1,634 natives. He found here the average figures for both sexes 
listed in Table ITI. 


TABLE IIT 

















PER CENT PERSONS WITH TEETH OF PERMANENT TEETH 
WEST COAST, 1935 CARIES IN PERMANENT DENTITION PRESENT 
Outposts 39.1 9.2 
Smaller trade station 67.6 13.0 


Main trade station 87.5 
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Author’s Investigations 


In 1937 I spent the summer in Greenland and investigated the natives in 
a coal mining district in North Greenland. For six years (1939-1945) I was 
dentist for the colonial administration in Greenland and had here the oppor- 
tunity to study the dental conditions and nutrition among the natives all along 
the 1,300-mile West Coast. I learned to speak the Eskimo language which 
enabled me to get valuable information about nutrition, eating habits, and other 
things of interest to a dentist. The material I collected by investigating about 
1,300 natives has not been completely worked out, but from the region which 
Pedersen visited in 1935, I have found that during the 10-year period between 
our investigations (1935-1945), there has been some increase in the percentage 
of persons having caries and a marked increase in the percentage of carious 
teeth (Table IV). 


TABLE IV 











PER CENT CARIOUS PERMANENT 





PER CENT PERSONS WITH CARIES TEETH OF PERMANENT TEETH 
WEST COAST, 1945 IN PERMANENT DENTITION PRESENT 
Outposts 40.2 7.2 
Smaller trade stations 70.1 18.2 
Main trade station 95.1 35.1 








There is a marked difference in the earies rate between the different settle- 
ments. Both Pedersen’s and my findings show that at the main trade station 
there is a high earies rate, at the smaller trade stations there is a smaller caries 
rate, and at the outposts there is the smallest caries rate. In other words, 
The caries rate is inversely proportional to the distance from the store—the 
longer the distance, the smaller the caries rate. 

It was also found that young people and children generally had much more 
earies than older people, and women had more caries than men. Among the 
different trades it could be noticed that the natives employed by the admin- 
istration had more caries than the natives who were hunters or fishermen. An- 
other observation of interest was that a person moving from an outpost to a 
main trade station and eating ‘‘white man’s food’’ usually got caries after 
some time. On the other hand, when a person moved from a main trade station 
to an outpost and lived on a primitive diet, caries usually became arrested. 

Discussion.—When we try to correlate our information about nutrition 
with our information about caries, we find that with a high percentage of the 
calories covered by ‘‘white man’s food’’ there is a high caries rate, and vice 
versa. It seems that there is something in the diet or there is something missing 
in the diet that favors the production of carious lesions. Is this ‘‘something’’ 
too much refined carbohydrates or too little vitamins, mineral salts, or other 
essential nutrients? Nobody actually knows. 

According to modern concept of disease, caries as we see it in the teeth 
cannot be considered a disease in itself. The carious lesion is a sign of disturb- 
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ance in general health due to certain changes in body chemistry. Such changes 
are influenced by nutritional, endocrine, psychosomatic, and hereditary factors. 
More fundamental research has to be done in biochemistry, physiochemistry, 
microbiology, and pathology before we can explain why and how these factors 
can cause changes leading to biochemical lesions and on to anatomical lesions, 
in this case the carious lesions. 

Summary of Dental Caries.—Studies of Eskimo skulls from before coloni- 
zation show that there was almost no caries.® 
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Fig. 3.—Caries rate (percentage of persons with caries in permanent teeth) in about 
500 skulls and 4,000 natives. Skulls are from before colonization. East Coast has been under 
colonization for a short time. West Coast has been under colonization for a long time. Notice 
the difference in caries rate at outposts, small trade stations, and main trade stations. 

Skulls, East Coast 1937, West Coast 1935 (Pedersen). 

West Coast 1914 and 1924 (Budtz-Joergensen). 

West Coast 1931 (Krogh-Lund). 

West Coast 1945 (Baarregaard). 


Reports from physicians in Greenland around the year 1900 show that 
there was very little caries, but the teeth were much abraded. 

Investigations during the last thirty to forty years in Greenland (Figs. 
3 and 4) show that there has been a steady increase in both the percentage of 
persons having caries and the percentage of carious teeth of teeth present. 














DENTAL CONDITIONS AND NUTRITION AMONG NATIVES IN GREENLAND 1003 


There is a marked difference in caries rate and caries frequency in three 
types of settlements—much caries at the main trade station, less at the small 
trade stations, and smallest at the outpost. Caries is inversely proportional 
to distance from the main store. 

Comparison between the most ‘‘civilized’’ main trade station on the West 
Coast (mostly ‘‘white man’s food’’) with a earies rate of 95.1 per cent and a 
earies frequency of 35.1 per cent and the most primitive outposts on the East 
Coast (most primitive diet) with a caries rate of 4.4 per cent and a caries fre- 
quency of 0.5 per cent indicates that ‘‘white man’s food’’ must play a definite 
role in the earies production. 
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Fig. 4.—Caries frequency (percentage of carious permanent teeth of permanent teeth 


present) in about 500 skulls and 3,000 natives. Skulls from before colonization. East Coast 
has been under colonization for a short time. West Coast has been under colonization for a 
long time. Notice the difference in caries frequency at outposts, small trade stations, and 
main trade stations. 

Skulls, East Coast 1937, West Coast 1935 (Pedersen). 

West Coast 1945 (Baarregaard). 


‘« All these findings seem to indicate that civilization, and with it a civilized 
nutrition, has during a generation been able to produce caries in a hitherto 
earies-free population, whether mixed or unmixed. This example from Green- 
land is a concentrated expression of what has happened during hundreds of 
years in the old countries. It is a caries experiment that in intensity is not 


surpassed in any other place in the world.’’® 
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Periodontia 


Primitive Eskimo.—Also the periodontal tissues show marked difference 
in primitive and civilized natives. Let us first look at the periodontium in the 
primitive Eskimos. The first thing one notices is the heavy abrasion of the 
teeth (Fig. 5). I often saw teeth abraded down to the gum line, especially in 
women. Women use their teeth for chewing the hide of seal to soften it. Tan- 
ning is not known, and the only chemical preparation used is urine. But it is 
not the chewing of hides alone that abrades the teeth, for men who do not chew 
hide also have abraded teeth, although not to the same degree as women. 


9 vee, 





Fig. 5.—Primitive Eskimo from outpost. No caries or periodontal disease, but abraded teeth. 


The periodontium of the primitive Eskimo is in an excellent condition and 
can withstand heavy pressure. Even teeth that are in malposition, as is often 
seen in the front of the upper and lower jaw, are abraded along with the other 
teeth. The abrasion occurs in the deciduous teeth as well as in the permanent 
teeth. In a person 12 years of age the overbite is from 2 to 4 mm., but at the 
age of 20 this has been eliminated by abrasion so we now see an end-to-end bite. 
The teeth wear down more and more, and instead of incisal edges we see incisal 
mastical surfaces. The teeth continue to grow out of the jaw as they are abraded, 
and in older people only the tips of the roots are left, especially in the front 
region. When the abrasion has passed the bi- or trifureation of the molars, the 
separated roots can be seen surrounded by firm gingiva. The formation of 
secondary dentine usually is a little ahead of the abrasion, but in a few cases 
there may be perforation to the pulp and periapical involvement. 

The abrasion of the molars is usually in such a direction that the mastical 
surfaces of the upper molars slope down from the shortened lingual cusp to the 
longer buceal cusp, and vice versa in the lower molars. In such eases the gingiva 
and the alveolar bone are resorbed on the lingual root of the upper molar, often 
to the apex, and on the lower molar the buccal roots are exposed. This might be 
a result of changed function and stress. 


Now, does this heavy abrasion diminish the vertical dimension? It is my 
impression that the jawbones keep growing, compensating for the abrasion, and 
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in this way keep the vertical dimension. Only thoroughly investigation with the 
use of profile x-ray films and cranial measurements will give the answer. 

The alveolar and supporting bone is very heavy and thick. X-rays show 
very dense bone with heavy trabeculation. Extraction of teeth is very difficult. 
The muscles of mastication are strong and the biting pressure heavy. 

Gingivitis, usually of the gingivitis simplex type, is often seen in the primi- 
tive Eskimo. A special kind of gingivitis called by Pedersen* * gingivitis toxica 
is caused by the use of tobacco, especially chewing tobacco. When the chewing 
tobaceo is placed in the bueeal fold for a long time it destroys the gingiva and 
bone by its toxic action. I have seen cases in which the roots of the lower first 
and second molars were completely exposed to the apices due to the use or rather 
misuse of chewing tobacco. The Eskimos like tobacco. Often when they have 
smoked a pipe they mix the ash with the juice in the pipe and place this mixture 
in the bueeal fold. Among the old Eskimos there was a special treat called 
‘‘eqoqg.’’ It was made by rolling some coarse tobacco in tobacco leaves and 
while smoking the outer leaves were kept wet. The end result was a very juicy, 
strong bud, which was then placed in the buceal fold. 

The toothbrush is never used by the primitive Eskimos. Materia alba is 
common, especially with malposition of teeth. Tartar is also very common, 
usually of the supragingival type. Although we often see a dirty mouth and 
would expect a ‘‘sehmutzpyorrhea,’’ this is seldom seen. The resistance and 
vitality of the gingiva seem to be very strong. Severe periodontitis is rare, 
and I have not seen a single case of periodontosis. It might be mentioned that 
dark pigmentation (melanin) of the gingiva is characteristic among the Eskimos. 





Fig. 6.—Native from main trade station. Much caries, many teeth lost, and periodontitis. 


Civilized Eskimo.—When we turn to the civilized Eskimo living at the 
main trade station we see quite another picture (Fig. 6). The abrasion is 
much less than in the primitive Eskimo and is often absent. The natural over- 
bite is not reduced and the alveolar and supporting bone does not show a strong 
development. The gingiva is not so firm and gingivitis is met with in almost 
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100 per cent of the population. Periodontitis with pockets and horizontal and 
vertical bone loss are common. Many teeth are extracted on account of caries, 
and the rest of the teeth are in functional disharmony. Food impactions cause 
destruction of gingiva, deep pockets, and bone loss. I do not reeall having 
seen any cases of periodontosis, so we may say that the periodontal picture is 
characterized by inflammatory and not by dystrophic changes. Materia alba 
is abundant. Tartar of both the supra- and subgingival type is common, but it 
seems that the primitive Eskimos have more ealeulus than the civilized Eskimos. 
Why this is so, I am not able to explain satisfactorily now, for biochemical 
analysis of saliva has not been carried out in Greenland yet. I hope it will be. 

Summary of the Periodontal Findings.—/n primitive Eskimo: There 
is much abrasion, well-developed periodontium with high resistance, mild 
gingivitis common, periodontitis rare, no periodontosis. Tartar and materia 
alba are common, there is functional harmony (balanced occlusion and 
articulation ). 

In civilized Eskimo: There is little or no abrasion, weak periodontium 
with low resistance, gingivitis 100 per cent. Periodontitis with pockets and 
bone loss is common. Periodontosis is not seen. Tartar and materia alba 
are common. Functional disharmony (traumatic occlusion and articulation) 
is present. 

Other Observations.—Wotiled enamel: The occurrence of mottled enamel 
(dental fluorosis), has been observed in Greenland.’ In southern Greenland 
on the West Coast there is a eryolith mine. Cryolith is a mineral (sodium- 
aluminum-fluoride) which is used in the aluminum industry. Some years ago 
the Eskimo women used to mix powdered eryolith with their snuff tobacco—it 
stretched the snuff and was considered quite a treat. The fluor in the eryolith 
was absorbed and excreted in the mother’s milk, and as the Eskimo children 
usually are weaned for three to four years, the fluor in the milk caused severe 
mottling of teeth. The ceryolith powder is not used any more, but both Pedersen‘ 
and I have seen cases of mottled enamel in adult Eskimos. 

Of interest for the orthodontist can be mentioned that irregular teeth 
positions and maldevelopment of jaws are common among the civilized Eskimo. 
This is the same observation that Price® made in his study of degeneration of 
primitive races. 

Comments 

Summaries of the findings of studies of nutrition, dental caries, and perio- 
dontia have been placed under the respective headings. The information gained 
so far shows that there has been a considerable change in nutrition from a 
primitive to a ‘‘civilized’’ diet and a tremendous increase in dental diseases 
among natives in Greenland during the last thirty to forty years. The studies 
carried out so far have been mainly of a clinical and statistical nature. It is 
hoped that it will be possible to make further studies in Greenland before the 
rapid progressing civilization erases the difference between the primitive and 
the ‘‘ecivilized’’ Eskimo. Due to the special conditions mentioned earlier, Green- 
land. is a unique lahoratory for studying dental diseases and nutrition. Bio- 
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chemical, bacteriologie and histologic studies of the teeth, periodontium, and 
saliva, together with nutritional studies and profile x-ray examination of the 
natives in Greenland, would give valuable information and add to our knowledge 


of dental diseases. 
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PROCEDURE IN A CARIES CONTROL LABORATORY 


DorotHy Permar, B.S., M.S., anp Pau C. Kircutn, M.S., D.D.S., 
CoLuMBuSs, OHIO 


REQUENT requests are made to our earies control laboratory for a de- 

tailed description of the method used in estimating the number of lacto- 
bacilli per cubie centimeter of saliva. These inquiries have come from other 
dental schools, from clinical laboratories, and from dentists in private prac- 
tice. In view of the wide interest shown in this diagnostic method, it seems 
desirable to make information on the technical procedure easily available. 

There are ample data indicating a direct correlation between large num- 
bers of lactobacilli in the saliva and active dental caries, and few salivary 
lactobacilli and little or no caries activity. Also in the literature are methods 
for estimating the numbers of these salivary organisms.*® It has been found 
that individuals having a high lactobacillus count (an indication of active 
caries) can reduce the count to a point which indicates arrest of caries activity 
by restricting the carbohydrate content of their diet.® © 1° 

A number of years ago the School of Dentistry of the University of Mich- 
igan opened a laboratory for the diagnosis and treatment of high caries ac- 
tivity, the procedure being based on the findings from the research cited 
above.’> Jay*! described the manner of operation of the Michigan Caries 
Control Laboratory, but his paper does not inelude a detailed description of 
the technique of making the lactobacillus counts. The results obtained by the 
use of carbohydrate restriction with patients in the Michigan laboratory were 
published by Jay in 1947.*? 

Several laboratories in various parts of the country have undertaken 
counting salivary lactobacilli for the purpose of diagnosing earies activity. 
It would have been fortunate if all had used a single technique so that the 
results obtained could have been more easily compared. 

In 1944 the College of Dentistry of Ohio State University established a 
caries control laboratory patterned after the Michigan laboratory. The re- 
sults of diagnosis and treatment in the Ohio laboratory were published in 
1948.1° The technique of counting lactobacilli is similar to that originated at 
Michigan. The diet has been somewhat modified.'® 


General Operation of the Laboratory 


It is the aim of the Ohio State University Dental Caries Laboratory to aid 
the dentist in treating his patients by making saliva examinations of the pa- 
tients at the dentist’s request. Therefore, the laboratory does not deal di- 
rectly with the patient, nor supply reports of tests to the patient. 


.From the College of Dentistry, Ohio State University. 
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When a dentist requests information concerning the operation of the lab- 
oratory, he is sent a pamphlet containing the necessary information, and sev- 
eral small ecards bearing a printed form with places for the name and address 
of the patient and of the dentist, the patient’s sex, age, occupation, and 
DMF (deeayed, missing, and filled teeth). The dentist fills in one of these 
cards for his patient and mails it to the dental caries laboratory. 


Receipt of the ecard constitutes a request for the laboratory to mail two 
saliva specimen bottles to the patient. Following information already sup- 
plied him, the dentist has instructed the patient how to collect a specimen of 
saliva on two successive days and mail each to the laboratory at once, using 
the mailing ease in which he received the bottle, and the return mailing label 
enclosed. 

After the collection of the two.initial specimens, the dentist proceeds to 
put the patient’s teeth in good repair. 

If the laboratory finds the salivary lactobacillus count to be low, the 
dentist is informed on a mimeographed form letter that the low count indi- 
cates that caries is not active, and that the patient will receive another bottle 
in a month for a recheck. A patient having consistently low lactobacillus 
counts is checked at three-month intervals thereafter. 

If the lactobacillus count of one specimen is found to be low and the other 
high, a third or fourth specimen is requested. 

If both of the initial specimens taken on two successive days show high 
lactobacillus counts, the dentist is informed that the examination indicated 
active dental caries, and he is sent at the same time a diet to be recommended 
to the patient. This diet’ '* ** eliminates sugar and reduces the other carbo- 
hydrate content to about 100 Gm. a day. 

After the teeth have been put in good repair, the patient follows the low 
carbohydrate diet for a period of two weeks. This is called Plan I. At the 
end of two weeks he will collect another saliva specimen in a bottle which he 
will have received from the laboratory some days in advance. The patient 
then progresses at once to Diet Plan II. This consists of Plan I with the ad- 
dition of a small amount of carbohydrate in the form of bread or potato. Re- 
sults of the salivary lactobacillus count are sent to the dentist on the ap- 
propriate mimeographed form letter. 

At the end of two weeks of Diet Plan IT, the patient sends another speci- 
men in a bottle which he will have received. This time he does not change 
his diet until his dentist has received the laboratory report. If the lacto- 
bacillus count is high, the dentist must determine in what way the patient may 
have failed in his dietary treatment, correct the diet, and instruct the patient 
to remain on Plan IT for another two-week period. If the patient has ap- 
parently adhered to the diet, and the lactobacillus count after Plan II is high, 
it could be assumed that the addition of cooked starches alone will produce an 
inerease of lactobacilli in this patient. This dietary treatment is impracticable 
in such eases. If the lactobacillus count is low at the end of two weeks on 
Plan II, the dentist may instruct the patient to proceed to Diet Plan ITI. Plan 
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III is the addition to Plan II of more carbohydrate in the form of unrestricted 
fruits and vegetables, and as much as one teaspoonful of sugar at one meal 
a day. 

After two weeks on Diet Plan III, another saliva specimen is examined. 
If the count is not reported satisfactorily low, the dentist recommends a re- 
turn to Plan II and checks the patient’s diet carefully for error. If the count 
is low, the dentist tells the patient to return to an ordinary diet with the 
recommendation to keep the intake of sugar low and infrequent, since the ad- 
dition of sugar to the diet may cause the lactobacillus count to rise quickly. 

Saliva specimens are examined again after two weeks, one month, and 
then at two- or three-month intervals, unless the number of lactobacilli in- 
crease to a point indicating active caries. 

The laboratory has a notebook for the purpose of recording the date on 
which bottles are to be sent to patients. For instance, when a report is sent 
to a dentist, it is indicated on that report when another specimet is to be 
taken. At the time this report is sent, the name of the patient is written in the 
‘‘Bottle Book”’ on the page dated several days earlier than the date on which 
the specimen is to be collected. This allows time for the bottle to travel 
through the mail and reach the patient before the day on which it is to be 
used. Each day the laboratory sends bottles to all patients whose names ap- 
pear on the page of the bottle book of that date. 

The laboratory maintains a series of mimeographed form letters, one ap- 
propriate for almost any communication to the dentists. Each form bears 
a place for the name of the patient and the report of the salivary lacto- 
bacillus count. It also offers recommendations for procedure with the patient, 
and indicates when the next specimen is to be collected. Each form is num- 
bered serially, and a record of this serial number is kept on the patient’s 
record card under the date the report was made. In this way it is possible 
to determine just what communication has been sent to the dentist, and what 
stage of dietary treatment the patient has supposedly reached at any given 
time. 


Plating the Saliva.—All saliva specimens are collected in sterile bottles 
when the patient first awakens in the morning, before he eats, drinks, smokes, 
or brushes his teeth. A pellet of paraffin, supplied with the bottle, is chewed 
for three minutes, and all saliva is deposited in the bottle. The paraffin is 
discarded. The specimen is mailed to the laboratory. Specimens received 
that are over three days old are discarded and another specimen requested. 

When the specimen arrives in the laboratory the date of collection is 
recorded on a ecard bearing the patient’s name. The specimen is shaken vigor- 
ously for three minutes on a Kahn shaking machine (Fisher Scientific Com- 
pany) which has the movable carrying table modified to carry four saliva 
specimen bottles in a horizontal position. 

A sterile 1 ¢.c. serological pipette, graduated in hundredths, is used to 
place 1 ¢.c. of the shaken saliva into 4 ¢.e. of beef broth diluent (1-5 dilution). 
(See. Appendix.) This is mixed by drawing the mixture up into the pipette 
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several times. Then 0.1 ¢.c. of this mixture is placed on a tomato agar plate 
and is spread evenly over the surface of the plate with a sterile spreader. 
(See Appendix.) With all specimens from individuals whose salivary lacto- 
bacillus counts are unknown or are known to be high, a second dilution is 
made by mixing 1 ¢.e. of the first dilution with 9 ¢.c. of beef broth diluent 
(1-50 dilution) and plating 0.1 ¢.c. The plates are incubated for ninety-six 


hours at 37° C. 


Counting Lactobacillus Colonies.—At the end of the ineubation period the 
lactobacillus colonies are counted and the approximate number of lactobacilli 
per e.c. of saliva computed. This computation is made on the assumption, 
recognized to be inaccurate,’ that the bacteria have been distributed evenly 
throughout the saliva-diluent mixture, and that they have thus been spread 
some distanee apart evenly over the agar plate. Upon ineubation on this 
nutrient medium, each bacterium has multiplied and formed a colony of char- 
acteristic appearance. 

Since this medium is set at plHI 5, it is very selective. It supports the 
growth of colonies of lactobacilli, some yeast, streptococci, and staphylococci. 
By colony form, and by the use of Gram’s stain on smears from plucked col- 
onies, the lactobacillus colonies are identified. For excellent deseriptions and 
photographs of laetobacillus colony forms and morphologie appearance with 
Gram/’s stain, the reader is referred to the works of Hadley.* ° 

The plates are examined by placing them on a Frost’s plate counting 
eard under a Bauseh & Lomb binocular wide-field microscope, using 10x oeu- 
lars and 0.7x, and oceasionally 4x, objeetives. Illumination is by reflected 
white light. 

A Petri dish 31% inches in diameter covers 60 squares of a Frost’s count- 
ing card. Therefore, the average number of lactobacillus colonies in one square 
(determined by counting several squares and dividing by the number of 
squares counted) times 60 equals approximately the total number on the 
plate. The plate received at inoculation either 1/50 or 1/500 ¢.e. of saliva. 
Therefore, the average number of lactokacillus colonies in one square times 
60, times 50 (or 500), equals the number (approximately) of lactobacilii per 
e.c. of saliva tested. If there are few colonies on the plate, all laectobacillus 
colonies are counted and the multiplication by 60 is omitted. This method 
admittedly is very inaccurate, but definite trends of high, medium, or low 
counts may be established for individuals tested." 

Caries activity is estimated from the salivary lactokacillus counts aceord- 
ing to figures given by Jay.'' The laboratory does not report actual figures of 
the counts to the dentist, since too much significance is frequently at- 
tached to minor variations. Instead, reports are indicated as +, +, ++, +++. 
and 

4 0-1,000 lactobacilli per ¢.ec. of saliva (caries inactive). 
+ = 1,000-5,000 (probably inactive). 
++ = 5,000-10,000 (probably active; restrict sugar). 
+++ = 10,000-50,000 (active ; recommend strict diet). 
++ = 50,000+ (active; recommend strict diet). 
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It should be self-evident that the individual carrying out the technical 
procedures must have an understanding of good bacteriologie technique. 


Summary 


The method of operation of the Ohio State University College of Dentistry 
Caries Control Laboratory is described, and the technique of estimating the 
number of lactobacilli per ¢.c. of saliva is discussed in detail. The procedure 
of handling and treating cases is, in general, similar to that first used at the 
University of Michigan School of Dentistry, and the technique of making 
lactobacillus estimations is patterned closely after the Michigan procedure. 


Appendix 
Equipment Needed for Operating a Caries Control Laboratory 


Large equipment in laboratory: 

A room suitable for bacteriologie work 

Steam sterilizer 

Hot air sterilizer (200° C.) 

Incubator (37° C.) 

Refrigerator 

Kahn shaking machine (Fisher Scientific Company ) 

Desk 

File cabinet 

Cupboards 

Sink and running water 

Table for plating, etc. 

Bausch & Lomb binocular wide-field microscope 
Oculars 10x 
Objective 0.7x 
Objective 4x 

Lamp which will give a white light, and preferably one capable of being focused 
in a sharp beam. 

Compound microscope with oil immersion objective 

Beckman (or other) pH meter 

Small equipment: 

Petri dishes (3% inches) 

Test tubes 

1 ec. serological pipettes graduated in hundredths of a cubic centimeter 

Petri dish sterilizing boxes 

Pipette sterilizing boxes 

Test tube racks 

10 ¢.c. pipettes for filling test tubes with broth 

Florence flasks (1,000 ¢.c. capacity) 

Florence flasks (500 c.c. capacity) 

Dish washing equipment 

4,000 c.c. beakers 

1,000 ¢.c. beakers 

1% gallon granite pail 

2-8 inch funnels 

Stirring rods 

Bunsen burners 

Tripods 

Frost’s plate counter (Arthur H. Thomas Company, Philadelphia) 
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Erlenmeyer flasks to store sterile glass spreaders 
Glass spreaders. (This is a 3 mm. glass rod, 9 inches long, bent at a 90° angle 
1% inches from one end.) 


Materials for collecting specimens: 
Bottles: glass capsule bottles 1144 inches by 2 inches (5% drams) with screw 
caps containing gaskets (obtainable from: Armstrong Cork Company, 
Glass and Closure Division, Lancaster, Pennsylvania). 
Labels for bottles bearing place for: Name of patient 
Date of specimen 
Name of dentist 
Paraffin pellets: For winter—melting point 43°-45° C. 
For summer—3 parts 43°-45° C. 
1 part 56°-58° C. 
Melted paraffin is poured into a wet mold and hardened. The 
mold used is a plaster plate 6 inches square, with rows of 
depressions 144 inch deep made with the closed end of a 
5% inch by % inch test tube. 
Squares of waxed paper for wrapping paraffin pellets. 
Double bacteriologic mailing cases: 
Inside tin cans 
1% inches outside diameter 
3 inches outside length 
Mailing cases 
1% inches inside diameter 
3% inches inside length 
Obtainable from: Improved Mailing Case Company, New York, New York. 
Expendible materials: 
Cotton 
Cheesecloth 
Patients’ record cards 
Glass microscope slides 
Materials for Gram’s stain 
Notebook for keeping record of bottles to be mailed 
Culture media: 
To make the tomato agar (Hadley modification of Kulp’s agar) 
Materials: 6 pound can whole tomatoes 
50 Gm. peptonized milk (Difco) 
50 Gm. peptone (Difco) 
1 pound box Agar agar Merck 
Distilled water 
NaOH (normal) 
Lactic acid (normal) 
8 inch funnel—cotton and cheesecloth for filter, perforated por- 
celain filter plate for funnel 
4,000 c.c. beaker 
1% gallon granite pail 
Glass stirring rod 
1,000 ¢.c. graduate 
7 sterile Florence flasks (1,000 ¢.c. capacity) 
Flame and tripods 
Place the whole tomatoes in the funnel which has been lined with cheesecloth and a thin 
layer of cotton, and place the funnel in a 4,000 c.c. beaker. Allowed to stand overnight in the 
refrigerator, the juice will filter through and give a slight straw-colored liquid. If 2,000 c.c. 
of juice is not obtained in the morning, the cotton may be pressed slightly. 
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Heat the clear juice to about 50° C., and slowly stir in 50 Gm. peptonized milk and 50 
Gm. peptone. Cool to room temperature. Add 20 ec. 1 N. NaOH. and then adjust to pH 
5.0 with 1 N. lactic acid (approximately 18 ¢.c. is required). 

Have ready seven Florence fiasks, each containing 18 Gm. of dry agar. This will make 
a ratio of 25 Gm. of agar per 1,000 ¢.c. of fluid. 

Heat to boiling three liters of distilled water in the pail. Heat the tomato juice almost 
to boiling. Add the juice to the boiling water and mix. Distribute the hot mixture among 
the seven flasks (about 715 ¢.c. in each one). Plug flasks with cotton wrapped in cheese- 
cloth. 

Shake each flask. Autoclave at 15 pounds, 120° C., for twenty minutes. 


To make beef broth (Jay): 

Materials needed: —1 pound Jean ground beef 

Distilled water 

10 Gm. peptone 

5 Gm. NaCl. 

1N. HCl. 

10 Gm. dextrose 

Equipment as for agar 

3 Florence flasks (500 ¢.c. capacity ) 

Allow the ground beef to stand in the refrigerator overnight in 1,000 ¢.c, distilled water. 
Strain the juice out through cheesecloth. Discard meat. Make up the juice volume to 1,000 
c.c. by adding distilled water. 

Heat the juice and gradually add 10 Gm. peptone and 5 Gm. NaCl. Boil twenty min- 
utes. Cool. Filter through cotton. Make up volume of liquid to 1,000 ¢.c. with distilled 
water. Adjust to pH 5 with HCl. (Requires about 5 ¢.c.) Boil vigorously thirty minutes. 
(The addition of glass beads will help prevent boiling out of beaker.) Cool to room tem- 
perature. Make up volume to 1,000 ¢.c. Add 10 Gm, dextrose. Filter through filter paper. 
Fill flasks and stopper. Autoclave at 15 pounds, 120° C., for twenty minutes. 
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AUREOMYCIN: ITS USE IN INFECTIONS OF THE ORAL CAVITY 


A Preliminary Report 


Haro.p G. Jacoss, B.S., D.M.D., ANp Max H. Jacoss, M.D., D.M.D., 
Boston, Mass. 


FP goaes MYCIN, a new antibiotic derived from the mold Streptomyces aureo- 
faciens,* has demonstrated marked in vitro activity against such gram- 
positive organisms as Bacillus cereus, Bacillus subtilis, Staphylococcus aureus, 
Streptococcus pyogenes, and Mycobacterium tuberculosis. It inhibits the growth 
of the gram-negative organisms Escherichia coli, Aerobacter aerogenes, Sal- 
monella pullorum, Proteus vulgaris, Klebsiella pneumoniae, Neisseria catarrhalis, 
Eberthella typhosa, and Hemophilus influenzae; against the Rickettsiae of 
typhus, Rocky Mountain spotted fever, and Q fever. 

Clinieally there have been excellent responses in pneumococcie pneumonia, 
meningocoecemia, brucellosis, infections of the urinary tract caused by Bacillus 
coli aerogenes, Bacillus paracolon, and Streptococcus fecalis. Its greatest value, 
therapeutically, appears to be in the viral infections, especially lvmphogranu- 
loma venereum, granuloma inguinale, psittacosis, and virus pneumonia." 

Aureomyein is very effective when administered orally, a 300 mg. dose 
being detected in the blood serum after twelve hours. It is most active in an 
acid medium. Purified aureomyecin administered intravenously in certain 
urinary infections has been followed by marked suecess.?. Intramuscular in- 
jections result in stinging and aching sensations, lasting at times for two 
hours. 

Contrasted with penicillin and streptomycin, aureomycin does not permit 
organisms to become drug fast to any great extent; neither does it appear 
to be toxie or produce allergic reactions in therapeutic doses. 

At this writing there have appeared no reports in the literature dealing 
with the results of aureomyecin in infections of the oral cavity. Because of 
this, we are reporting the result of its use in twenty-five cases. Our conclu- 
sions are based on our clinical observations. From our records of similar 
cases treated with oral or intramuscular penicillin or, the sulfonamides, we 
have a fairly approximate knowledge of the course and length of time taken 
to effect a cure. 

We recognize the empiricism in this method of reporting, but some of our 
clinical observations have been sufficiently dramatic to warrant this prelim- 
inary report in order that the clinical observations of others may be compared 
with ours. 


Received for publication March 15, 1949. 
*Developed under the supervision of the late Dr. Y. Subba Row, Director of Research, 
Lederle Laboratories Division of American Cyanamid Company, Pearl River, N. Y. 
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This series consists of seven cases of pericoronitis, two acute and five 
subacute; two eases of acute herpetic stomatitis and gingivitis; one cellulitis 
of the floor of the mouth; one cellulitis of the cheek; one acute periostitis ; two 
eases of acute alveolar abscess, one with a draining external fistula; one acute 
subperiosteal abscess; one chronic diffuse osteomyelitis of the mandible; one 
subacute circumscribed osteomyelitis of the mandible; one acute osteitis of 
the maxilla; three cases of acute submaxillary adenitis; one subacute sup- 
purative gingivitis; one acutely infected cervical lymph node; one acute peri- 
coronal abscess; one acute paradontal abscess (Table I). 

The most striking responses were observed in herpetic stomatitis, sub- 
maxillary adenitis, and chronic diffuse osteomyelitis. Brief details of these 
cases will be described below. It was because of these dramatic results that 
it was considered worth while to use aureomycin in other infections of the 
oral cavity in order to evaluate the results clinically. 


Method of Administration 
The aureomyein was administered in the form of 250 mg. capsules, one 
eapsule every four hours. In contrast to oral penicillin, aureomycin was taken 
only during waking hours. No toxic or allergic manifestations were noted in 
our cases*although seven reported diarrhea and one, nausea. 


Case Reports 
Case 1.—B. L., a 29-year-old woman, had severe pain and swelling of the 


left retromolar triangle and vertical ramus of the mandible, trismus, and in- 
creased temperature and pulse. The symptoms were of three days’ duration 
before presentation, 

Diagnosis: Acute periostitis of the ramus of the left side of the mandible. 

Treatment: Aureomyein, 250 mg. every four hours. Total dose, 4 Gm. 

Comment: All pain ceased within six hours. Trismus and swelling dis- 
appeared in twenty-four hours. Treatment was stopped at the end of seventy- 
two hours. 

Case 2.—J. M., a 66-year-old man, had severe pain, swelling, a semifluctu- 
ant mass on the buceal surface of the right side of the mandible involving the 
second molar, partial trismus, increased temperature and pulse. The symp- 
toms were of six days’ duration before presentation. 

Diagnosis: Acute subperiosteal abscess. 

Treatment: 1,250,000 units of oral penicillin was prescribed. Intraoral 
incision and drainage were performed with a discharge of a small amount of 
a serosanguineous fluid. 

Pain and swelling continued for three days. Aureomyein therapy, 250 
mg. every four hours, was instituted on the third day. Total dose, 4 Gm. 

Comment: He was greatly improved within twenty-four hours following 
the use of aureomyein, and was discharged forty-eight hours later. 

Case 3.—J. L., a 27-year-old man, had pain, complete trismus, and swollen 
right submandibular lymph nodes. Flap over the third molar area was red 
and boggy. He had increased temperature and pulse. These symptoms were 
of three days’ duration before presentation. 
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Diagnosis: Acute pericoronitis and impacted mandibular third molar. 

Treatment: Aureomyecin, 250 mg. every four hours. Total dose, 8.5 Gm. 
Mouth opened wider twenty-four hours later. With the use of hot intraoral 
irrigations, fluctuation and pointing occurred on the lingual surface of the 
mandible in the third molar area one week later. Incision was made and drain- 
age established. The condition was cured forty-eight hours later. The impacted 
molar was subsequently removed, with uneventful recovery. 

Comment: This was an acute, fulminating pericoronitis resolving into a 
pericoronal abscess. Although aureomyein controlled the infection, it was 
necessary to resort to incision and drainage. 

Case 4.—G. P., an 18-year-old boy, had vesicles and ‘‘cankers’’ on the lips, 
gums, tongue, and cheeks following a ‘‘cold’’ one week previously. There was 
a tender, palpable lymph node under the right jaw and several small nodes 
under the left jaw. His temperature was 101° F. and pulse 88. His symptoms 
were of three days’ duration before he presented himself. 

Diagnosis: Werpetie gingivitis and stomatitis. 

Treatment: Aureomyein, 250 mg. every four hours. Total dose, 4 Gm. 

Comment: The response was dramatic. All pain ceased within twenty- 
four hours and temperature became normal. Adenopathy receded in forty- 
eight hours. No other treatment was instituted. 

Case 5.—J. L., a 50-year-old man, had swelling under the left jaw and 
pain in the chest and left leg of ten days’ duration, during which time his 
physician had preseribed 600,000 units of penicillin intramuscularly. X-rays 
were negative to salivary calculus. 

Diagnosis: Submaxillary adenitis. ? viral origin. 

Treatment: Aureomycin, 250 mg. every four hours. Total dose, 1.5 Gm. 

Comment: All symptoms, especially the swelling under the left jaw, dis- 
appeared in twenty-four hours. One cannot help being amazed at the rapidity 
of recovery after aureomycin was instituted. 


? 


Case 6.—H. B., a 21-year-old boy, had marked trismus, pain, dysphagia, 
and an indurated, reddened mass over and under the left jaw for six days 
following extraction of the left mandibular impacted third molar. His tem- - 
perature was 98.8° F., pulse 102. 

Diagnosis: Cellulitis of the cheek. 

Treatment: Aureomycin, 250 mg. every four hours. Total dose, 9 Gm. 

Comment: Following the extraction, his physician had given him 600,000 
units of penicillin intramuscularly, which probably accounts for the normal 
temperature. Relief of symptoms was unsatisfactory. Shortly after auero- 
myein was instituted, pain ceased and fluctuation took place. Incision and 
drainage were performed, and the patient was discharged on the eighth day. 

Case 7.—P. I., a 28-year-old woman, had a painful, swollen, reddened 
mass under the right side of the mandible occurring intermittently ; it was of 
three months’ duration. 

Diagnosis: Infeeted lymph node (subacute). 

‘Treatment: Previous treatment with large doses of penicillin had not been 
effective. Aureomycin, 250 mg. every four hours, was started two days before 
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incision and drainage and continued for a total of 6 Gm. However, healing 
appeared to take place sooner than in similar cases treated in the past without 
aureomycin. 

Case 8.—G. R., a 25-year-old man, had pain, fluctuant swelling in the 
mucobueeal fold, palpable, tender lymph nodes under the left jaw, and tris- 
mus. His temperature was 101.2° F., pulse 90; the symptoms were of one 
week’s duration before he presented himself. 

Diagnosis: Acute pericoronal abscess. 

Treatment: Aureomyein, 250 mg. every four hours. On the third day, 
intraoral incision and drainage were instituted. 

Comment: Although incision and drainage were resorted to, the infection 
cleared in seventy-two hours. One week later, the impacted third molar was 
removed. Recovery was uneventful. 

Case 9.—B. G., a 59-year-old woman, had a swollen right submaxillary 
gland following a ‘‘cold’’; she also had pain and dysphagia. Her temperature 
was 99.6° F., pulse 84; the symptoms were of two weeks’ duration. 

Diagnosis: Acute submaxillary adenitis. ? virus infection. 

Treatment: Aureomyein, 250 mg. every four hours. Total dose, 3 Gm. 

Comment: The aeuteness of infection subsided in twenty-four hours. The 
swelling disappeared in six days. 

Case 10.—M. G., a 21-year-old boy, had pain and swelling in the lower 
anterior jaw of seven days’ duration. 

Diagnosis: Acute alveolar abscess involving the lower anterior teeth. 

Treatment: Aureomyein, 250 mg. every four hours. Total dose, 4 Gm. 

Comment: Swelling and pain disappeared on the fourth day following the 
administration of aureomycin. 

Case 11.—I. B., a 21-year-old boy, had swelling in the right posterior 
floor of the mouth, pain, dysphagia, and malaise; his symptoms were of two 
days’ duration before he presented himself. His temperature was 102° F., 
pulse 100. 

Diagnosis: Cellulitis of the floor of the mouth. 

Treatment: Aureomyein, 250 mg. every four hours. Total dose, 3 Gm. 

Comment: Penicillin prescribed by his physician had not proved effective. 
After aureomycin was started, the temperature became normal within twenty- 
four hours. Fluctuation, pointing, and rhexis lateral to the base of the tongue 
occurred within forty-eight hours. Drainage was established. The patient was 
discharged two days later. 

Case 12.—.J. B., an 18-year-old girl, had painful vesicles and ulcerations 
on the lips, cheeks, tongue, and gingivae, including the interdental papillae, 
of three days’ duration. 

Diagnosis: Herpetie stomatitis and gingivitis. 

Treatment: Aureomyein, 250 mg. every four hours. Total dose, 3 Gm. 

Comment: With no other treatment prescribed, the effect of aureomycin 
on the condition was dramatic. Pain ceased within five hours and she was able 
to eat food quite comfortably that evening. All lesions had disappeared in 
forty-eight hours. 
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Case 13.—M. R., a 46-year-old man, had severe, continuous, boring pain 
and swelling in the anterior maxilla of five days’ duration. X-ray examination 
revealed slight mottling in the edentulous lateral incisor area. 

Diagnosis: Acute osteitis. 

Treatment: Aureomyein, 250 hg. every four hours. Total dose, 3 Gm. 

Comment: All pain ceased within twenty-four hours. Swelling quickly 
receded and he became symptomless on the third day. 


Case 14.—B. D., a 32-year-old woman, had pain, swelling in the left man- 
dibular third molar area, and partial trismus of four days’ duration. 

Diagnosis: Subacute pericoronitis. 

Treatment: Aureomycin, 250 mg. every four hours. Total dose, 3 Gm. 

Comment: Pain, trismus, and swelling disappeared in forty-eight hours. 

Case 15.—E. H., a 16-year-old girl. 

Brief History: Several cases of epidemic parotitis were discovered in her 
school room one week before she was seen. Five days previously she was treated 
for caries by her dentist who since has been disabled with a virus infection. 

Symptoms: Both submaxillary salivary glands were swollen and tender, 
the left more pronounced than the right. There was pain in both glands when 
eating or drinking; the symptoms were of four days’ duration before presentation. 

Diagnosis: Bilateral submaxillary adenitis. ? submaxillary mumps. 

Treatment: Aureomycin, 250 mg. every four hours. Total dose, 4.5 Gm. 
No other treatment prescribed. 


Comment: Within three days all swelling had disappeared and she was 
able to eat. The response to aureomyecin was very dramatic. 


Case 16.—J. V., a 23-year-old man. 

Brief History: Two years ago, the patient developed an atypical osteo- 
myelitis of the left side of the mandible. Six months later a small lesion on 
the right side of the mandible progressively developed until the entire mandible 
from condyle to condyle was involved. He had been given millions of units 
of penicillin unsuccessfully. 

Symptoms: No pain or increased temperature. There were many discharg- 
ing fistulas over the buceal surfaces of the mandible. X-ray examination re- 
vealed mottling and sequestration. 

Diagnosis: Diffuse osteomyelitis of the mandible. 

Treatment: Aureomycin, 250 mg. every four hours. Total dose to this 
time: 16 Gm. 

Comment: Within two days after aureomycin was instituted, all discharge 
ceased and the fistulas healed. The last x-rays taken revealed retardation of 
the process for the first time and beginning bone regeneration in many areas. 
The response to aureomycin had been so remarkable as to make a detailed case 
report, including x-ray and biopsy findings, advisable in the very near future. 


Case 17.—S. K., a 59-year-old woman, had suppurating, swollen, hyper- 
trophie gingiva in the anterior part of the mandible; it was of 14 days’ dura- 
tion. 

- Diagnosis: Acute suppurative gingivitis. 
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Treatment: Radical gingivectomy. Aureomycin, 250 mg. every four 
hours. Total dose, 2 Gm. 

Comment: Following gingivectomy there was no discomfort, pain, or 
further exudation of pus. 

Case 18.—D. L., a 21-year-old girl, had pain and swelling of the right 
mandibular third molar area with an impacted molar. 

Diagnosis: Subacute pericoronitis. 

Treatment: Removal of the third molar. Aureomycin, 250 mg. every four 
hours. Total dose, 2 Gm. 

Comment: The postoperative course was uneventful. 

Case 19.—I. E., a 37-year-old man, had pain and swelling in the region of 
the left mandibular third molar. 

Diagnosis: Subacute pericoronitis with impacted molar. 

Treatment: Removal of impacted third molar. Aureomyein; 250 mg. every 
four hours. Total dose, 1 Gm. 

Comment: Nausea, probably due to the aureomycin, prevented the patient 
from taking more than four doses. The postoperative course was uneventful. 

Case 20.—J. B., an 18-year-old girl, had pain and swelling in the right 
mandibular third molar area. 

Diagnosis: Subacute pericoronitis with impacted molar. 

Treatment: Removal of the third molar. Aureomycin, 250 mg. every four 
hours. Total dose, 1.5 Gm. 

Comment: The postoperative course was uneventful. 





Case 21.—M. P., a 68-year-old woman, noticed a discharge of pus from 
the chin. 

Diagnosis: Subacute alveolar abscess with extraoral fistula. 

Treatment: Removal of mandibular right lateral root and establishment of 
through-and-through drainage. Aureomycin, 250 mg. every four hours. Total 
dose, 4.5 Gm. 

Comment: In two days the fistula was closed and no further symptoms 
were present. 

Case 22.—L. I*., a 34-year-old woman, had severe pain and swelling on the 
right side of the mandible following extraction of a lower molar; the pain 
and swelling were of one week’s duration. Sequestra were disclosed by x-ray. 

Diagnosis: Acute circumscribed osteomyelitis. 

Treatment: Aureomycin, 250 mg. every four hours. Total dose, 3 Gm. 

Comment: On the sixth day after administration of aureomycin, the se- 
questra had exfoliated and the area healed. 

Case 23.—E. K., a 37-year-old man, had swelling and pain in the right 
mandibular area. 

Diagnosis: Acute parodontal abscess. 

Treatment: Removal of lower right second molar. Aureomyein, 250 mg. 
every four hours. Total dose, 1.5 Gm. 

Comment: Twenty-four hours after extraction the area was well healed. 
There was no pain or swelling. 
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Case 24.—D. L., a 21-year-old girl, had pain and swelling in the left man- 
dibular third molar area. 

Diagnosis: Subacute pericoronitis. 

Treatment: Removal of impacted mandibular left third molar. Aureo- 
mycin, 250 mg. every four hours. Total dose, 1.5 Gm. 

Comment: The patient noted diarrhea from the aureomycin. Healing was 
excellent. 

Case 25.—N. G., a 19-year-old boy, had pain in the left mandibular area. 

Diagnosis: Subacute pericoronitis with impacted mandibular third molar. 

Treatment: Removal of third molar. Aureomyein, 250 mg. every four 
hours. Total dose, 2 Gm. 

Comment: Healing was excellent. There was very little swelling and no 
pain. 

Conclusion 

Aureomycin was used in twenty-five cases in private practice. In evalu- 
ating the results from a clinical standpoint, four factors are noteworthy: 
(1) the rapid cessation of pain and early disappearance of the lesions in 
herpetic stomatitis and gingivitis, (2) the rapid relief of symptoms in sub- 
maxillary adenitis, (3) the early dissipation of symptoms in acute and sub- 
acute pericoronitis, and (4) rapid fall in temperature. 

The question whether impacted mandibular third molars should be re- 
moved in the presence of acute or subacute pericoronitis has been a contro- 
versial one. In this series, the patients for whom such teeth were removed 
had no postoperative complications when aureomycin was prescribed. 

We feel that our clinical evaluation of the use of aureomycin in infee- 
tions of the oral cavity deserves consideration. Our results justify further 
investigation in which controls will be made available and an effort made to 
determine the causative organisms. 
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Addendum 


Since this paper was presented for publication, refinements in the processing of 
aureomyein have markedly decreased the number of patients reporting diarrhea and nausea, 

















NUTRITION HISTORY: AN ESSENTIAL TOOL IN DIETARY 
COUNSELING FOR PREVENTION AND CONTROL 
OF DENTAL CARIES 


DeMEtTRIOS M. Hapsrmarkos, D.D.S., M.S.D., M.P.H.,* CorRvauuis, ORE. 


NE of the methods advocated for the prevention and control of dental 
O caries is by the reduction of refined carbohydrates and sugars in the 
daily dietary of patients which in turn is accompanied by a decrease in the 
number of lactobacilli in the saliva. In the last few years it has been dem- 
onstrated by the results of a number of studies'* that this method can be ap- 
plied easily and effectively to private practice provided the dentist has an 
adequate knowledge and understanding of foods and nutrition. In a recent 
survey which was conducted among the dental schools with the thought of 
finding the extent to which the subject of nutrition was taught to the under- 
graduate dental students,® it has been pointed out that the amount of time 
devoted to nutrition as well as the methods of teaching could not be consid- 
ered adequate in a number of cases. This was found to be particularly true 
in one of the most important phases of teaching methods, namely, the taking 
and evaluation of nutrition histories of patients. The first prerequisite for 
effective prevention and control of dental earies through dietary counseling 
is the taking of an adequate nutrition history. It is highly possible that we 
may fail to achieve the desirable results because of a fragmentary knowledge 
of the patient’s daily food habits. The casual questioning of the patient as 
to the kind and amounts of foods consumed cannot be relied upon for intelli- 
gent evaluation of his dietary and corrective teaching. 

lor all the above reasons a procedure which can be employed in private 
dental practice both for the taking of a satisfactory diet history and also for 
its evaluation will be illustrated in this paper. It is hoped that this presenta- 
tion will be of practical assistance for the prevention and control of dental 
caries by means of dietary counseling. 


Methods of Diet Study 


The different methods which are being employed for the investigation of 
the food intake of an individual are the following: 


1. Balance studies: This method is the most accurate and it is used chiefly 
for research purposes. It is not suited for the study of the dietary of persons 
living under everyday conditions, as it requires regimentation of the subjects 
so that the total daily food intake and output are measured completely and 
accurately. 

*Research Associate Professor, Department of Foods and Nutrition, Oregon State College. 


1023 





1024 DEMETRIOS M. HADJIMARKOS 


2. Diet history by interview: This method can be subdivided into two 
types: Type A, history of food intake of the previous twenty-four-hour 
period only; Type B, of the previous twenty-four-hour period together with 
the frequency with which certain foods are eaten. In Type A the interviewer 
lists on a record by questioning the patient the kind and amount of foods 
eaten during breakfast, lunch, dinner, and between meals of the previous 
twenty-four-hour period. This method at the very best gives only a remote 
idea of the patient’s food habits. It is grossly inadequate and misleading be- 
cause of special conditions, such as illness, vacation, and holidays, which may 
have interfered greatly with the typical everyday diet of a person. In Type B 
besides the recording of the previous twenty-four-hour food intake, the pa- 
tient is asked to state how often and in what amounts certain basic foods or 
groups of foods are eaten. This is also recorded by the interviewer on a 
specially designed form. 

The use of Type B in investigating the food habits of a patient has cer- 
tain advantages over Type A. It not only gives a better picture of his diet 
pattern but also at the same time it permits a comparison of the two sources 
of information, the previous twenty-four-hour food intake and the frequency 
with which certain foods are eaten, so that any discrepancies noted can be 
discussed with the patient. But despite this, it has been pointed out® that such 
a method is still not satisfactory in yielding reliable information on the pa- 
tient’s dietary, and it is of limited value in corrective clinical work. It was 


found that this resulted mainly from the inability on the part of the patient to 
remember the kind and amount of foods actually eaten when questioned re- 
garding the frequency of certain foods used. 


3. Diet records: The patient is given a number of specially designed 
forms and is asked to record daily the amount and the kind of foods eaten 
for a period of seven to ten days. The portions of the different foods con- 
sumed are listed either in terms of common household measures, or they are 
weighed on gram scales and recorded in grams. Of the two methods used, 
weighing of the food gives more accurate information than measuring it. 
This method of ascertaining the food habits of individuals has been used with 
satisfactory results in certain types of nutritional studies. 


4. Diet history by interview and diet records: In this method a combina- 
tion of diet history Type A and diet records is used. The interviewer ques- 
tions the patient as to the amount and kind of foods consumed the previous 
twonty-four-hour period and lists on a suitable record the pertinent informa- 
tion. After the interview is over, the patient is then given a number of diet 
records similar to the one employed during the interview, and is instructed 
to use them for the daily recording of all the foods consumed in terms of house- 
hold measures for a period of three or more days. 

This approach for the study of a person’s diet gives more satisfactory 
results for a number of reasons. It affords the opportunity for comparison 
of the two sources of information obtained and discussion with the patient of 
discrepancies noted. The method of questioning and recording during the 
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interview of the foods eaten the previous twenty-four-hour period serves as an 
example and a guide to the patient as to how he is expected to list for a period 
of three or more days his daily food intake on the diet records. The patient 
does not rely upon his memory of how much and how often certain foods 
or groups of foods are consumed, but he lists on the diet records only what 
actually has been eaten during the test period. 

Inasmuch as the aim of the diet history, regardless of how carefully it 
is taken, it not to give an exact record of the patient’s food habits but only 
an estimation as closely as possible, the method mentioned last is particularly 
suited for correetive work in private dental practice. For this reason a de- 
seription in greater detail hereupon is presented. 


Form of Diet History and Technique for Its Use 

A diet history reeord is composed of two parts. Part one (Chart 1), 
printed on one side of the record, ineludes personal data, specific informa- 
tion, and instructions to the patient. Part two (Chart 2), on the reverse 
side of the record, serves for the listing of the kind and amount of foodstuffs 
consumed during breakfast, lunch, dinner, and between meals for a single day. 

After the interviewer secures the personal data of the patient, he then 
questions him regarding the specific information and writes the answers in 
the appropriate space. The knowledge gained from this information will 
enable the counselor to acquire a better understanding of the food habits of 
the patient. By knowing his food dislikes and food allergies, if any, sugges- 
tions for correction of the diet at the end of the test period will include such 
foods as to meet particular food tastes and idiosyncrasies. 

Furthermore, as there is a widespread tendency among people to rely 
more and more upon vitamin pills and ealeium tablets, investigation on these 
points will give the opportunity for instruction on the desirability of econ- 
suming natural foods which also provide vitamins and minerals for which 
requirements are not entirely known. 

Finally, for construetive diet planning there is also need for an under- 
standing of the patient’s financial status. Recommendations for correction 
of the dietary must inelude food items which are within the purchasing power 
of the family or the individual. 

Having obtained the pertinent information for part one of the diet his- 
tory, the listing of the previous twenty-four-hour food intake follows on the 
reverse side of the diet record. This is a very important part in the pro- 
cedure of nutrition history taking, and it requires all the skill, taet, and pa- 
tience of the interviewer so that adequate information will be secured. Sat- 
isfactory results in diet counseling cannot be expected if this phase of the 
interview is conducted in a haphazard and hurried way. Ample time should 
be provided for the answer of each question asked, and the patient must 
feel at ease. Moreover, the questions as to the kind and amount of food items 
eaten the previous day must not be put in such a way as to suggest the answer. 
The use of wax food models for determining the size of portion of the different 
foods consumed will improve greatly the accuracy of the data. The general 
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CuHart I. Diet RECORD 








SPECIFIC INFORMATION (to be filled out by the interviewer) 


1. Are you allergic to any foods? _-.-_-------_- Be, WG CONE i iiwiciinimnmmnianins 


- Do you take vitamin pills? _--_--.------- If so, kind and amount 
. 


ee ee et qeeeceeeseecow ow ow oooee<— 


5. Do you take caleium in any form? ~------._-------- If so, kind and amount 


Financial status or income of the family 


. Number of members in the family 








INSTRUCTIONS TO THE PATIENT: Read the following carefully before you list the foods you 
have eaten. 


1. If possible list the foods you have eaten during each meal immediately upon completion 
of it. 

. State how food is cooked. If food eaten was raw, write ‘‘raw’’ after it. 

3. If you eat two or three foods together, write them down separately; like this: 
One cup of coffee with two teaspoons of sugar and a tablespoon of cream. One 
sandwich of two slices of bread and one slice of American cheese. 

. State the portions of foods eaten; like this: One average serving of liver. Two 
lamb chops. Three slices of whole wheat bread. 

5. State the kind of food eaten; like this: beef, liver, pork chops, salad with two slices 
of canned pineapple and cottage cheese, one orange. 

. List the kind and amount of sweets you have eaten during or between meals, 
such as jelly, jam, syrup, candy, soft drinks, pies, cakes, milk shakes. 








REMARKS: 


manner in which the interview is executed will serve as an example for the 
patient as to how carefully and accurately he must list on the diet records his 
daily food intake during the test period. 

At the end of the interview a set of diet records is given to the patient, 
together with final instructions on how they are to be used for the listing of 
his food intake for a period preferably of five consecutive days. 

When the test period is over and the diet records are filled out and re- 
turned, the counselor examines them for accuracy and also discusses with the 
patient any discrepancies noted between them and the first record taken dur- 
ing the interview. The evaluation of the diet then follows. As an aid in 
aceomplishing this, certain sources of reference must be readily available for 
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consultation, such as the latest Recommended Dietary Allowances’ and data on 
food values of portions commonly used.® 

The evaluation of a diet can be done in two ways: either in terms of 
grams, milligrams, and international units for each one of the nutrients con- 
sidered to be essential for a balanced diet, or on the basis of the kind and 
amount of foods present in the diet which are known to be good sources of 
these nutrients. The latter method is easier to apply and for all practical 
purposes it furnishes reliable information regarding the diet pattern of the 
patient. 

The following five-point rating system which has been employed by Burke 
and Stuart® in their investigations, or a modification of it, can also be used 
in evaluating nutrition histories for the purpose of dietary counseling in pri- 
vate dental practice: 

Five-plus or excellent indicates that a nutritional essential is present in an amount at 
least equal to the generally accepted nutritional requirement termed ‘‘optimum.’’ When 
rated four-plus or good, the food essential under consideration has been present in reasonably 
satisfactory amounts, although somewhat less than the generally accepted optimum. A three- 
plus or fair rating has been used to indicate that although the diet is not good as to the 
amount of the nutrient under discussion, a considerable proportion of the desired total is 
still present. Such a rating in clinical practice calls for advice as to improvement. A two- 
plus or poor rating indicates that the diet is definitely unsatisfactory in this particular, and 
efforts should always be made to secure correction. A one-plus or very poor rating indicates 


gross inadequacy. 


The rating point for each nutrient is calculated on the basis of the aver- 
age intake for the entire test period of such foods which are known to be good 
sourees of it, and the seore is noted in the space reserved for ‘‘remarks’’ on 


the first diet record taken during the interview. 
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Recommendations for correction of the diet are then made by taking into 
consideration all the sources of the information obtained, namely, personal 
data, specific information, and evaluation of the dietary of the patient. How- 
ever, it is advisable that before any instructions for changes in the daily food 
intake are given it must be made certain, preferably by contacting the family 
physician, that the patient is in good health. 

The application of the previously described procedure will not only result 
in successful control of dental caries through the reduction in the daily dietary 
of refined carbohydrates and sugars, but also at the same time it will help to 
educate the patient in the constructive planning of an adequate diet. 


Summary 


The reduction in the daily diet of refined carbohydrates and sugars is one 
of the methods advocated for the prevention and control of dental caries. 

For effective dietary counseling in accomplishing this, an adequate 
knowledge of the food habits of the patient is essential. 

The form of a diet record which can be employed in private dental prac- 
tice for the investigation of the diet pattern of a patient is presented. 

A procedure regarding the use of the diet record for the taking of a sat- 
isfactory nutrition history and a method for evaluating it are deseribed. 
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Pharmacology and Therapeutics 


CONTRIBUTION TO THE PROBLEM OF ALLERGY TO 
LOCAL ANESTHETICS 


P. Apter, M.D.,* anv M. Srmuon, M.D.,** Deprecen, HUNGARY 

HE first soluble local anesthetic, 2-diethylaminoethyl-p-aminobenzoate 

hydrochloride, generally called procaine, was synthetized by Einhorn’ 
in 1894. The effect of this preparation and of. other synthetic soluble local 
anesthetics is to interrupt reversibly nerve conduction, first of all in sensory 
nerves, without causing any noticeable inflammatory or other reaction and 
without interfering with other vital processes within therapeutic dosage. 
However, it was soon noticed that occasionally in some persons, besides the 
desired effect, some by-effects were produced. The majority of people coming 
into contact with these drugs are free of these by-effects, but some who have 
to work every day with local anesthetics observed changes in the skin of their 
hands.* These are considered a consequence of a repeated, continuous contact 
with procaine. This pathologic condition commonly ealled procaine dermatitis 
is regarded as a professional disease first of all affecting dentists. For this 
reason, the majority of the data in the literature accessible to us, which begin 
with the early twentieth century, deals with this condition. In spite of the re- 
fusal of different authors to acknowledge the fact (Silber* and Prinz‘), it can 
be taken for granted that in some dentists the use of procaine or of other local 
anesthetics indueés dermatitis of their hands.° Regarding the importance of 
such abnormal reactions in the dentist’s patient, hints only were found in the 
literature. 

We had occasion to observe a reaction in a female patient and used her to 
perform some experiments to ascertain the nature and modality of abnormal 
reactivity. Our clinical observations follow. 


Case Report 

History—On April 6, 1948, the senior author extracted the right upper 
first molar in a female, 22 years of age, a bedridden patient of the State 
Tuberculosis Infirmary in Debrecen. She suffered from osseous tuberculosis 
in the symphysis of the pelvis. Infiltration anesthesia was used, injecting 
the solution into the buceal fold and into the palatal suleus. Two Ml. of a 
4 per cent procaine solution with epinephrine was used. Extraction was per- 
formed without any difficulty. Next day, the patient’s face became edematous, 
without rise in tempertaure. In four to five days the swelling gradually sub- 
sided without having caused any further trouble. The extraction wound dis- 
played normal healing. The swelling was ascribed to an accidental non- 
virulent infection during anesthesia or extraction, or to accidental injury of 
a vessel. 





From the Stomatological Clinic and from the Dermato-Syphilidological Clinic of the Uni- 
versity. ° 

*Assistant Professor of Orthodontics; Head of the Stomatological University Clinic. 

**Assistant of the Dermato-Syphilidological University Clinic. 
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On April 21, the patient was brought to the Stomatological Clinic, and 
here the left second upper premolar was extracted by the staff doctor in 
charge. Extraction was again performed with infiltration anesthesia, using 
2 ml. of a 4 per cent procaine preparation with epinephrine. Next day, a most 
impressive swelling of the face was seen, with vesicular eruptions on the skin 
of the involved area. Similar vesicles were seen ipsilaterally downward from 
the labial commissure. This condition was recognized at first glance as an 
‘‘acute procaine dermatitis’’ caused by injection of the anesthetic into the 
bueeal fornix, and partly by procaine solution leaking from syringe. In four 
to five days the swelling subsided, and subsequently the vesicles dried and 
were covered by a yellowish-brown serumal crust. Healing occurred without 
cieatrization in eight to ten days. 

Experimentation.—In order to determine the cause of the observed condi- 
tion, some experiments were carried out on the girl. Different procaine trade 
preparations were given intracutaneously, some with epinephrine, some with 
Cobefrin (nordefrin). . Furthermore, Pantoeain (tetracaine) was administered 
as a further example of a local anesthetic from the para-aminobenzoie acid 
series; and Nuperecaine (dibucaine) as example for a local anesthetic of 
different origin. Patch tests were carried out with all these preparations as 
well as with sodium salicylate, Orthoform, and finally with mereurie sulfide 
ointment. 

Positive results were obtained in all tests with different procaine trade 
preparations and with Pantoecain. Negative results were obtained in all tests 
with Nupereaine. Furthermore negative results were found in the patch tests 
with Orthoform, sodium salicylate, and the mercury ointment. The prepara- 
tions used, their dosage, and the reactions observed are summarized in Table I. 

In Fig. 1, positive intracutaneous tests are shown on the forearm of the 
girl. After intracutaneous injection, positive reaction consists of an edematous 
reddening in the injection area after six hours, while after twenty-four to 
forty-eight hours a papulovesicular eezematoid eruption that subsides approxi- 
mately in a fortnight is to be seen. In the table the surface extent of the 
reaction is given in square centimeters; this was measured by aid of a planim- 
eter.* Intracutaneous injections excited no focal reaction in the buccal area 
where first signs of allergy were observed, nor anywhere else. 

In Fig. 2, a dermogram of the intracutaneous tests with two dilutions 
of Nupereaine (Table I, experiment A/1/a and A/1/b) and another with 
procaine (Table I, experiment A/2/a) are reproduced. In the negative find- 
ings with Nupereaine the dermogram reveals no change in comparison to 
other parts of the skin, except the hole produced by the injection needle. In 
positive reaction (procaine experiment), we see the site of injection as a 
black spot, and, corresponding to the elevation caused by the papulovesicular 
exanthema, more dye is transferred to the dermogram than in normal skin 
areas.t 


*We regard measuring the surface of a cutaneous reaction by planimetry as a more 
exact method of recording than the usual data given upon maximal and minimal diameters 
of the area involved. 

+We are indebted to-A. Skutta, M.D., for having prepared the dermograms. <A paper 
upon technique and interpretation of dermograms was published by Skutta in one of the 
American dermatological journals. 
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TABLE I. ALLERGY TESTS EXAMINED IN THE PATIENT 








A. Intracutaneous Tests 














































































































SKIN 
QUANTITY IN- REACTION 
MEDICAMENT USED JECTED INTRA- SURFACE IN REACTION IN A 
EXPERIMENT (TRADE NAME) AND CUTANEOUSLY SQUARE CONTROL 
NUMBER CONCENTRATION IN MILLILITERS CENTIMETERS PERSON 
1. a. | Nupereaine, 0.5 per cent 0.05 Negative Negative 
b. Nupereaine, 0.5 per cent 0.005 | Negative Negative 
=. &, Novocaine, 4 per cent 0.05 3.90 Negative 
| Corbasil, 0.1 per cent 
b. | Novocaine, 4 per cent 0.005 | 2.64 Negative 
| Corbasil, 0.1 per cent 
3. a. | Novocain, 2 per cent 0.05 4.32 Negative 
| Adrenalin, 0.005 per cent 
b. Novocain, 2 per cent 0.005 1.51 Negative 
Adrenalin, 0.005 per cent 
4. a. Neonovoton, 4 per cent 0.05 5.18 Negative 
b. | Neonovoton, 4 per cent 0.005 2.93 _ Negative 
5. a. | Merocait, 2 per cent 0.05 | 3.62 Negative 
| Adrenalin | 
b. | Merocait, 2 per cent 0.005 1.42 Negative 
Adrenalin 
6. a. | Pantocain, 1 per cent 0.05 2.84 Negative 
b. |Pantocain, 1 per cent 0.005 1.36 Negative 
a ~ | Physiologie NaCl | 0.1 | Negative Negative 
iii a B. Patch Tests 
aw a - nn PO SKIN REACTION 
EXPERIMENT MEDICAMENT USED AND SURFACE IN SQUARE 
NUMBER CONCENTRATION CENTIMETERS CONTROL 
3 - |Nupereaine, 0.5 per cent Negative Negative 
2. Novocain, 4 per cent; Corbasil, 0.1 per 4.87 Negative 
cent 
3. Novocain, 2 per cent; Adrenalin, 0.005 6.08 Negative 
per cent 
t, Neonovoton, 4 per cent 6.80 Negative 
5. Merocait, 2 per cent; Adrenalin 5.86 Negative 
6. Pantocain, 1 per cent 3.24 Negative 
- Orthoform Negative Negative 
8. Sodium salicylate Negative Negative 
9. Mercurie sulfide ointment Negative Negative 
Remarks; As control in all experiments a female with lupus vulgaris was used. Novo- 


cain, Neonovoton and Merocait are procaine trade preparations used in Hungary. Neonovoton 
contains epinephrine. The concentration of Adrenalin (epinephrine) in Neonovoton and in 
Merocait-Adrenalin is not known to us. The Pantocain solution was prepared by dissolving 
crystals in distilled water. Corbasil is the same as Cobefrin used in the United States. 

The papulovesicular eruptions in positive tests, excited by the intra- 
cutaneous injection of anesthetics, are indicative of a vascular reaction to the 
drug. 

The appearance of positive patch tests was similar.to the eruptions de- 
scribed previously. In patch tests more concentrated soluiions were used than 
in intracutaneous ones. This is the reason that the surfaces involved are larger 
than after intracutaneous injection. In Fig. 3 the dermogram of a positive 
patch test (Table I, experiment B/3) is reproduced. The positive findings in 
patch tests prove that the reaction of the intact epithelium to the exciting agent 
is abnormal. This is a sign of epithelial hypersensitivity (intolerance) to the 


drug. 

Proecaine solution (4 per cent) was injected subcutaneously into the femoral 
region (0.2 ml.). An edematous, reddened swelling of approximately 10 em. 
in diameter (38.51 sq. em.) formed. 
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In intracutaneous tests with ‘‘Novocain-Corbasil’’ (procaine-nordefrin), 
positive results were obtained up to a dilution of 1:10,000, while in the dilution 
1:100,000 the reaction was negative. 

The intolerance to procaine experienced in our patient was transmissible 
by passive immunization to a nonallergie person (Prausnitz-Kiistner phenom- 
enon). As a subject for this experiment a nonallergie person was chosen who 
received two intracutaneous injections each of 0.1 ml. serum from our patient, 
and two equal injections from a second nonallergic person. After twenty-four 





Fig. 1.—Positive tests after intracutaneous injection of different procaine preparations on the 
forearm of the patient. 





Fig. 2.—Dermogram of negative tests with intracutaneous injection of Nupercaine (two 
— dilutions) and positive test after intracutaneous injection of ‘‘Novocain-Corbasil”’ on 
hours, into the sites of all four preceding injections 0.1 ml. of the 4 per cent 
**Novoeain-Corbasil’’ preparation was injected © intracutaneously. Where 
formerly the serum of our patient was injected, positive findings (papulo- 
vesicular eruptions) were obtained, while the other two previous injections (of 
nonallergie serum) had no such effect. As a further sign of the allergic state 
of our patient, it is to be mentioned that just before beginning the experimenta- 
tion, after eruptions due to the second anesthesia for extraction, there were 6 
per cent eosinophilic leucocytes in the blood count. Intracutaneous injection of 
procaine caused a drop in the leucocyte counts from 9,375 to 8,125 (leucopeniec 
index). 

Intracutaneous injection of physiologie salt solution caused a small wheal 
that was resorbed in forty minutes. This is a somewhat accelerated resorption. 
It.is to be noted that no medicament used in intracutaneous tests caused an 
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immediate local reaction. The epithelial susceptibility to procaine was proved 
further by the fact that a 1 sq. em. sheet of blotting paper soaked with a 4 per 
cent procaine solution, put for ten minutes to the flexor side of the forearm, 
eaused after forty-eight hours a positive reaction (exanthema). 





Fig. 3.—Dermogram, patch test with “Novocain-Adrenalin” (positive reaction). 
Comments 

The foregoing experiments prove that our patient is allergic to procaine 
and tetracaine. This means that in this girl procaine and tetracaine act as 
allergens. As denoted by Pirquet,® allergy is the changed reaction to repeated 
parenteral application of an agent with antigenic properties. It is a well- 
known fact that primarily protein has antigenic properties only, and that 
relatively simple chemical compounds—like local anestheties—do not produce 
allergic changes. Proeaine or any other local anesthetic may be injected 
repeatedly at various times in most persons without causing any abnormal 
reaction. In medieal literature, however, several simple chemical compounds 
are known to excite in some persons or others allergic phenomena. The 
mechanism of an allergy of this kind is supposed to be linked to the protein 
compounds of these substances. Sensitization by these complexes causes 
allergy not only to their albuminie fraction, but also to the incorporated simple 
chemical compound. 

The successful passive immunization experiment carried out with the 
serum of our patient is a cogent proof that a true antigen-antibody reaction 
between our patient’s serum and procaine was taking place. This means that 
in some way sensitization must have taken place. In what way this oecurred 
in our patient could not be clarified. The patient contends that the first local 
anesthetic she received was that given by the senior author. In the light of 
subsequent events it therefore seems probable that the swelling after the 
first procaine injection was an allergic phenomenon. In this case, and if the 
contention of our patient is correct (this was the first injection of anesthetic 
she ever obtained), we have to deal with a congenital allergic condition called 
idiosyncrasy. It is, however, possible that by our first procaine injection a 
vessel was injured and by the coagulation of extravasated blood procaine was 
retained for a longer period in the area involved. The longer retention of 
the drug promotes the possible formation of procaine albumin compounds and 
sensitization by such complexes. It is to be noted that procaine in itself is 
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in no instance capable of sensitization. The more marked reaction after the 
second injection of procaine is indicative of a sensitization by the first one. 
On the other hand, the failing local reaction after reinjection of procaine 
during experimentation intracutaneously demonstrates that idiosynerasy 
might have been instanced in our patient and allergy was not induced by our 
first procaine injection. It can be taken for granted, nevertheless, that 
sensitization was hereby at least augmented. 


Practical Conclusions 


Some of our findings we regard to be of considerable practical importance. 
First of all, it is of interest that the patient’s allergy was not only to proeaine 
but also to tetracaine. These two preparations were chosen from the series 
of the soluble derivatives of para-aminobenzoie acid, their structural formulas 
being given in Fig. 4. Since procaine is the simplest compound of this series 
and tetracaine the most complex in structure, it ean be taken for granted that 
other soluble derivatives of the series would have given positive results too. 
Because of shortage of the drugs, we could not obtain any other derivative to 
experiment with. Such derivatives are: Butyn, Tutoeaine, Larocaine, Pan- 
thesine, and Monocaine. The negativity of the patch test with Orthoform (also 
a derivative of aminobenzoic acid) is not contradictory since Orthoform is prae- 
tically insoluble and side chains of the benzene ring are not in para-position. The 
importance of this stereo-structure of carboxyl and amino groups was stressed 
by Goodman.’ Based upon these findings, it seems to us advisable to use in 
persons intolerant to any one of the anesthetics of the para-aminobenzoie acid 
series no other drug from the same series. Nupereaine (dibueaine), having 
a quite different structural formula and being a derivative of quinoline (Fig. 
4), proved to be fully innocuous and should excite no allergic reaciion. For 
this reason, it seems to us preferable to use Nupereaine in patients with 
an allergy to procaine. There are also other preparations that are not deriva- 
tives of para-aminobenzoie acid, among them eucaine, Stovaine, and Acoin, 
but we have no experience in their use and had unfortunately no occasion to 
test them in our allergic patient. 

Our clinical observations need some consideration too. As has been 
pointed out in the ease report, the swelling after the first procaine injection 
we were prone to ascribe to an accident during anesthesia or tooth extrac- 
tion. Similar cases of swellings, without rise in temperature, are occasionally 
seen after the removal of teeth or any other dental operation performed with 
local anesthesia. Up to the present the accidental nature of these swellings 
was accepted, while in the light of experience with this patient it seems 
possible that some of them are due to allergy. In order to avoid violent re- 
actions like that experienced in our patient, it seems preferable to test the 
susceptibility to the drugs used in local anesthesia before they are injected on 
next occasion to a formerly swollen person. 


Intolerance of Epileptics to Local Anesthetics 


In our clinical observation and experimentation the allergy to procaine 
is proved not to be restricted to the epithelium, but to the involvement of the 
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vascular system as well. In this connection the problem of local anesthesia 
in epilepties needs some consideration. Epilepsy is a disease of the central 
nervous system. The latter is a derivative of the ectoderm, thus epithelial 
in its origin and nature. In the etiology of epileptic fits vascular phenomena 
are said to play an important role.s Epilepties are furthermore said to be 
intolerant to coeaine and its substitutes. However, as shown in man by Adler 
and Sandor,’ there is no difference in the tolerance of epilepties to procaine 
and Nupereaine as compared with the tolerance of nonepileptics. Thus, the 
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Fig. 4.—Structural formulas of the local anesthetics examined. 
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intolerance to local anesthetics in epilepties fundamentally differs from in- 
tolerance caused by allergy. 

Whether the allergic intolerance to any local anesthetic may be respon- 
sible for fatal accidents during local anesthesia cannot be deducted from our 
experience. 

Procaine Dermatitis of Dentists 


Finally, though without any direct connection with our clinical observa- 
tions, the procaine dermatitis of dentists deserves to be discussed in the light 
of findings presented here. Procaine dermatitis is an abnormal cutaneous 
reaction caused by contact of intact epithelium with procaine. The best 
means of prevention seems to us the use of a local anesthetic to which the 
dentist is not allergic. Our experimental findings indicate in conformity with 
other data in the literature’® that allergy is restricted to that group of loeal 
anesthetics which are derivatives of para-aminobenzoic acid. Since Nupereaine 
(the single preparation of other origin we had occasion to examine) was found 
to cause no allergic reaction (possibly other preparations may be of a similar 
nonallergie effect), we recommend the use of Nupereaine to dentists suffering 
from procaine dermatitis, after the absence of allergy to this preparation has 
been determined. Such a procedure has been found successful in a dentist and 
a surgeon who suffered from procaine dermatitis of the hands. 

From a pharmacologic point of view, procaine solves all problems of dental 
local anesthesia. From the point of view of allergy and of professional diseases, 
it seems, nevertheless, necessary to continue research in producing new local 
anesthetics, in order to have at our disposal drugs of different chemical con- 
stitution to be used if the injection of procaine or of any other preparation 
seems inadvisable. 

Summary 


A ease report of a patient with allergy to procaine has been given. It was 
diagnosed clinically and tested experimentally. The patient was allergie to 
different trade preparations of procaine and to tetracaine, while to Nupereaine 
her reactions were normal. After discussing the problems involved in in- 
dividuals with allergy to medicaments, the use of Nupereaine is recommended 
if a person has an intolerance to procaine. 
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Anesthesiology 


EXPERIMENTS WITH INHALATION ANESTHETICS 


JuLtius D. GotpMAN, B.S., D.D.S., F.1.C.A., New York, N. Y. 


ITROUS oxide is the safest anesthetic. For too long has that been ac- 

cepted as true by many, but not, however, by specialists in anesthesia. 
They know better, as their comparatively infrequent resort to it shows. 

Recent years have brought a salutary rebirth of interest in anoxemia which 
oceurs in nitrous oxide anesthesia. Psychopathologie effects have been empha- 
sized. This is nothing new. Zeigler in 1864, in an article in the Dental Cosmos, 
said its administration will produce ‘‘superoxidation, disintegration, even to 
softening of the brain.’’ However, Beddoes, more than fifty years earlier, 
administered it to cure tuberculosis. Crile found beneficial effects from its 
use in surgery on soldiers who had gone without sleep for long periods. 

The recent critics of nitrous oxide would have us administer no less than 
20 per cent oxygen. Twenty per cent oxygen with nitrous oxide is safer than 
6 or 7 per cent. The trouble is that you will seldom get anesthesia that way. 
The wish is father to the thought. But the properties of the gases must not be 
overlooked. 

Before I give the results of my animal experiments in gas-oxygen anes- 
thesia, it is well that I relate briefly these findings to practical, everyday clinical 
application : 


Item 1, the apparatus. 
Item 2, the human patient as compared to the animal subject. 


Item 1.—Courville reported a case of respiratory failure, museular twitch- 
ings, deepening coma, and death after forty-three hours. Two other cases 
subsequently presented similar findings with the same apparatus. It was 
found that the valve controlling the percentage of oxygen and nitrous oxide 
permitted a most irregular admixture of these gases. For example, when the 
indicator was set at 85 per cent nitrous oxide and 15 per cent oxygen, prac- 
tically pure nitrous oxide was being delivered. 

A number of years ago, with the use of a gasometer and with laboratory 
analysis, I tested many anesthesia machines. My findings were a general 
indictment of all then in use. With the help of Dr. Foregger and the Union 
Carbon and Carbide Company, | flowed the gases past columns of water. This 
later developed into the ‘‘Flowmeter’’ principle. Further tests found this 
absolutely reliable (Fig. 1). 

Presented at the annual meeting of the International Anesthesia Research Society, 
September, 1947, Hotel Pennsylvania, New York, N. Y. 
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Item 2.—Comparing my animal experiments with clinical experience, I 
find that almost all patients require higher percentages of oxygen than animals 
do. The highly developed brain of man may give curious reactions. Sollman 
told of a patient who was to be operated upon and demanded chloroform. 
The surgeon feared to grant his wish, but to calm him held a eloth without 
chloroform before his face. Seareely had the patient taken four inhalations 
of air when he was dead. In preanesthetic days, the French surgeon, Dessault, 
drew his fingernail over the perineum of a patient to mark the line of incision, 
when the patient gave a ery and was dead. Dr. Maitland (Essex County, 
New Jersey) told the story of the infant whose nose was tickled with a feather. 


. 


Fig. 1.—A recent anesthesia apparatus—the Foregger metric model calibrating accurately the 
flow of gases. 

Death followed. Records show that hundreds of patients submitted to minor 
and major surgery after staring at a blue light under black sateen drapes. 
One of my patients, whom I had occasion to anesthetize a number of times, 
slept the first time under high percentages of oxygen and did not waken until 
told to do so. Later I found the mere application of the nasal inhaler put the 
patient to sleep at once until summoned to waken. 


Animal Experiments 


My research in gas-oxygen anesthesia, nitrous oxide, ethylene, and 
acetylene can take an appropriate place in this discussion. Similar tests can 
be made by any anesthetist. The experimentation on animals is worthy of 
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duplication. In 1926, I had already administered ethylene and acetylene to 
thousands of patients. For hundreds of hours I had made notes from experi- 
ments with these gases and nitrous oxide on cats, albino rats, and guinea pigs, 
at my offices and at the laboratories of the Union Carbon and Carbide Com- 
pany (Fig. 2). Asa result of my findings, I emphasized the need for sufficient 
oxygen. Coltman, the chemist, had participated in the acetylene-oxygen 
experimentation with me. His faith in the results was such that he asked 
me to remove a foeus of dental infection under the acetylene-oxygen (Fig. 2). 
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_ Fig. 2.—At the Union Carbon and Carbide Laboratories (1924) experiments were made 

using Prest-o-lite and oxygen. The chemist, Coltman, was the first to take this combination for a 
surgical operation on the jaws—removal of two teeth and an area of cystic degeneration. The 
operation lasted about ten minutes. Some weeks later. Dr. Yankauer removed my adenoids 
under Prest-o-lite and oxygen. Dr. Gwathmey administered the anesthetic. The Prest-o-lite 
was passed through a cylinder of activated carbon. 
Mr. Coltman was thus the first patient in this country to take this gas for 
surgery. I had already showed sufficient faith in the new anesthetic to take 
it myself, experimentally. The same year Gwathmey administered acetylene 
for the removal of my adenoids, with the oxygen as high as 70 per cent. The 
gas in these cases was ordinary Prest-o-lite led through cylinders of activated 
carbon to remove acetone and other impurities. In thousands of cases I used 
ethylene and combinations of acetylene, ethylene, and nitrous oxide and 
Anesthol, Vinethene, and ether, with oxygen. At Hamburg, Leipzig, Diissel- 
dorf, and in Vienna I saw beautiful anesthesias with acetylene (Nareylene) in 
major and minor surgery. 
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In July, 1926, I read a paper before the International Anesthesia Research 
Society meeting in Nottingham, England, based chiefly on my clinical experi- 
ence in the use of gas-oxygen for extraction of teeth and oral surgery. I 
presented the following summary : 
In ethylene-oxygen anesthesia, the oxygen saturation of the arterial blood can fre- 
quently be kept within normal limits. 

In nitrous-oxide-oxygen, the oxygen saturation can never be kept within normal 
limits. 

In nitrous oxide-acetylene-oxygen anesthesia, the oxygen saturation of the blood can 
always be kept within normal limits; that is, acetylene removes the anoxemia factor from 


the gas-oxygen anesthesia. 


Conclusions From Animal Experiments.—1. Anesthesia can be maintained 
for long periods and return to consciousness ensues in from fifteen seconds to 
three minutes. Some albino rats and white mice, anesthetized from three to 
seven hours, when placed in the open air were on their feet and walking about 
in fifteen to thirty seconds. On the average, after these long anesthesias 
the animals commenced walking about in less than a minute. Cats arose to 
their feet usually in a minute and commenced walking about in less than an- 
other thirty seconds. 

2. At times a small quantity of Anesthol was mixed with these gases. 
With the same animal, when Anesthol was added toward the conclusion of the 
anesthesia, the period of return to consciousness was always lengthened. In 
longer anesthesias, when Anesthol was added during the early part of the 
induction and/or maintenance, followed by gas-oxygen alone for fifteen 
minutes or more, return to consciousness came almost as speedily as when no 
Anesthol was given. 

3. With nitrous-oxide-oxygen, | found it more difficult to secure and 
maintain an even plane of anesthesia than with either of the hydrocarbon 
gases and oxygen. When Anesthol or ether or Vinethene was added to the 
nitrous oxide-oxygen, I found it easier to secure and maintain an even plane 
of anesthesia. 

4. With nitrous oxide, anesthesia was not secured unless the oxygen 
supply was less than 7 per cent. 

5. With ethylene, anesthesia was not secured unless the oxygen supply 
was below 12 per cent. 

6. With acetylene, anesthesia was generally secured with an oxygen 
supply of 20 to 50 per cent. With rabbits and guinea pigs the oxygen supply 
was frequently reduced to as low as 8 per cent for from one to three minutes 
before anesthesia was secured. 

7. With nitrous oxide, anesthesia could not be maintained for more than 
three-minute intervals if the oxygen supply was akove 12 per cent. 

8. With ethylene, anesthesia could not be maintained for more than 
three-minute intervals if the oxygen supply was above 15 per cent. 

9. With acetylene, anesthesia was maintained for hours with the oxygen 
at 30 per cent, for hours with the oxygen at 40 per cent, or with the oxygen 


at 50 per cent. 
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10. With acetylene, anesthesia was secured at 20 per cent oxygen for two 
minutes, the oxygen increased to 30 per cent, anesthesia remained at an even 
plane one-half to one hour; the oxygen was increased to 40 per cent, in an- 
other half hour the oxygen was raised to 50 per cent, and then to 60 per cent. 
At times the animals showed signs of waking and the oxygen was reduced 
to 20 per cent or 30 per cent for one to two minutes, followed by an increase 
of oxygen to 55 per cent when the anesthesia remained even for one-half to one 
hour. 

11. With nitrous oxide-oxygen, cyanosis is almost always present. 

12. With ethylene-oxygen, cyanosis is not so marked but slight cyanosis 
is generally present. 

13. With acetylene-oxygen, anesthesia can be maintained with no cyanosis. 

14. In nitrous oxide anesthesia the oxygen varies from 4 to 8 per cent. 
In the majority of cases if an increase of more than 1 per cent is administered, 
signs of waking will appear in about a minute. At no time was I able to 
inerease the oxygen 5 per cent above the oxygen that was being administered 
without symptoms of light anesthesia or loss of anesthesia appearing in one- 
half to two minutes. For instance, when I administered 6 per cent oxygen, 
waking generally occurred in one minute if I increased that to 8 per cent. If 
the animal was asleep under 6 per cent oxygen and I increased that to 11 per 
cent oxygen, waking always occurred in from twenty seconds to two minutes. 

15. Disturbance in breathing, or difficult breathing I always considered a 
danger sign. In every case when the animal was immediately placed into the 
open air it got to its feet in from ten seconds to three minutes and com- 
menced walking about in another ten to thirty seconds. 

16. In some instances of stoppage of breathing, I removed the animal 
from the gas chamber, inserted a small rubber tube into the mouth of the 
animal, and insufflated the animal with my own expirations; breathing re- 


turned in a few seconds. 


147 FourRTH AVENUE. 





THE ROLE OF GENERAL ANESTHESIA IN THE DENTAL OFFICE 


Harry M. Sevprn, D.D.S., F.1.C.A., F.I.C.D., New York, N. Y. 


gee geen anesthesia plays a very significant part in many dental offices, 
and is indispensable in the practice of oral surgery. Like local anesthesia, 
it has its indications and contraindications in the elimination of pain. An in- 
telligent selection of an anesthetic for office use and, more particularly, the 
selection of the right anesthetic agent for the particular case are important to 
those who are interested in the art of anesthesia and in the welfare of their 
patients. 

We have not as yet discovered a perfect anesthetic agent or method of ad- 
ministration. However, those with large clinical dental experience have uni- 
versally selected nitrous oxide as the drug of choice, since it conforms more 
closely to the qualifications of an ideal dental anesthetic than any other. It is 
noninflammable and nonexplosive, and forms no compounds within the body 
tissues. When prolonged and severe hypoxia is avoided it does not interfere 
with nor alter the body function. It is nonirritating and pleasant to take and 
produces an excellent analgesic stage. However, no agent is a ‘‘cure all’’ and 
it has its limitations. There is nothing wrong with nitrous oxide; all we have 
to do is use it intelligently. An anesthetic agent must be selected to suit the 
patient. An evaluation of the patient is therefore in order. 

From an anesthetic point of view patients can be classified into three general 
groups: 


1. Normal. 
2. Subnormal or debilitated (anemic, cardiac, ete.). 
3. Resistant or overstimulated. 


The normal patient can tolerate nitrous oxide well and offers no special 
problem as a patient for dental anesthesia. The subnormal group, of which the 
anemic is probably the most frequent, will not exhibit any of the classic signs 
of oxygen want and may become dangerously hypoxie without visible warning. 
These patients demand a high percentage of oxygen in the anesthetic mixture. 
The patient with heart disease, if well compensated, showing no swelling of 
the ankles and no undue shortage of breath, will behave like a normal patient. 

The safety of the patient with heart disease depends upon the degree of 
decompensation. If decompensated they come under the subnormal class, and 
crowding with nitrous oxide will at once produce evidence of deep anesthesia. 
In any cardiac patient the anesthetic should not cause any undue strain upon the 
heart. 

Read before the New England Society of Oral Surgeons, Oct. 17, 1948. 
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For the subnormal patient the anesthetic of choice is procaine. If a local 
anesthetic is contraindicated and the surgical procedure is of short duration, 
nitrous oxide with high oxygen content is safe. For long surgical procedures, 
1 per cent Pentothal Sodium plus 50-50 nitrous oxide and oxygen is the anes- 
thetic of choice. 

The resistant patient is difficult to manage with nitrous oxide-oxygen anes- 
thesia. Secondary saturation is dangerous and should not be employed. The 
addition of a heavier anesthetic to the nitrous oxide will overcome the resistance 
these patients offer to the anesthetic and make it much safer. There are three 
anesthetic drugs that can be used as a synergist with nitrous oxide-oxygen : 


1. Pentothal Sodium. 
2. Vinethene. 
3. Ether. 


Pentothal Sodium alone is not indicated in office oral surgery. With 
Pentothal Sodium plus 50-50 nitrous oxide-oxygen there is an increase in the 
blood arterial oxygen values and only about one-fourth the amount of Pento- 
thal Sedium is required to anesthetize the patient. 

Laryngospasms during Pentothal Sodium anesthesia are caused by height- 
ened vagus activity, and just a touch of the palate may produce a laryngospasm. 
Spraying the throat with 2 per cent cocaine will lessen the reflex phenomenon 
of the vagus nerve. Atropine will also prevent laryngospasms and is a must 
in all Pentothal Sodium anesthesias. It is a counter-irritant of the vagus nerve. 
Patients receiving Pentothal Sodium should be premedicated with 1-300 atropine 
and 1/12 gr. morphine. Pentothal Sodium is not a very potent anesthetic agent 
and should therefore be administered with nitrous oxide and oxygen. Pentothal 
Sodium may produce a secondary depression ; therefore the patient must be kept 
under observation in the rest room, and he should not be allowed to leave the 
office unaccompanied. 

The analepties such as Coramine and Metrazol are of no value in Pentothal 
Sodium overdose. They produce at first a transitory stimulation that is followed 
by a dangerous secondary depression. Curare is not indicated for the relief 
of laryngospasms, as heavy and therefore dangerous doses are required to over- 


come these spasms. 


Carbon Dioxide in Dental Anesthesia.—The alveolar carbon dioxide is 
maintained at a surprisingly constant level of 5.6 per cent (Haldane). It is 
true that the reduction of this by 0.1 per cent will cause apnea and an increase 
of 0.1 per cent will double the ventilation, but it is difficult to change the al- 
veolar carbon dioxide level. Addition of carbon dioxide causes hyperventila- 
tion designed to blow off the excess and maintain the normal 5.6 per cent level. 
When a patient in too deep anesthesia is given 100 per cent oxygen, the result- 
ing apnea is not carbon dioxide action but that of carotid and aortie bodies 
which maintain respiration and circulation during the hypoxie state. If the 
patient stops breathing from too deep anesthesia it is not the carbon dioxide 
that he needs, but oxygen from which he will build up his own carbon dioxide. 
Adding carbon dioxide is like flogging a tired horse. Carbon dioxide stimulates 
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the respiratory center only if the center is irritable and it is irritable only if 
enough oxygen is present or available. 

Carbon dioxide in 5 to 10 per cent concentrations will produce spontaneous 
irregularities of the heart. It is important to prevent the accumulation of 
earbon dioxide in ansethesia. The addition of carbon dioxide in dental anes- 
thesia is neither necessary nor desirable—on the contrary it is contraindicated. 


Children.—In anesthesia, hypoxia is the greatest single danger in children 
as well as in adults. In children, however, the effects are manifested quicker. 
Hypoxia deprives the brain of energy and it cannot therefore maintain its fune- 
tion. The oxygenation of glucose produces this energy. The upper part of the 
brain needs more energy and more oxygen and is consequently hit first by 
hypoxia. Apnea, shock, and pulmonary edema will result rather than hypo- 
static pneumonia and atelectasis as in adults. 

In children the induction period is fraught with considerable danger be- 
cause of the high nervous irritability and small anesthetic margin. It is ad- 
visable to start the anesthesia with 5 or 10 per cent oxygen in order to prevent 
sudden deep narcosis. Premedication is of paramount importance in children. 
A properly premedicated child will take the anesthetic with far less fear and 
apprehension, and struggling will be eliminated considerably. Children have a 
weak respiratory effort and apnea will occur readily. Under Pentothal Sodium 
the respirations are depressed easily, and that factor is more dangerous than 


laryngeal spasms. Pentothal Sodium produces a histotoxie anoxia and deprives 
the brain of energy, depressing the hypothalamus and respiratory centers. It 
does not block the sensory impulses early ; it is not a good anesthetic for children. 


Adenoid tissue may obstruct the nasopharynx, obstructing nasal breathing 
and interfering with the administration of inhalation anesthetics. In such an 
eventuality, nasal intubation is dangerous because of hemorrhage caused by 
torn adenoid tissue. 

Children may develop convulsions during anesthesia. The usual cause is 
anoxia, though disease may be a contributing factor. If these convulsions are 
allowed to progress, brain damage may result. Immediate intravenous ad- 
ministration of 2 per cent Pentothal Sodium or 20 ¢.c. of 2 per cent Pentothal 
Sodium given rectally will stop these convulsions. Curare is also specifie for 
control of convulsions under anesthesia. 


Anoxia in Anesthesia.—In anesthesia the dangers arise not from the action 
of the anesthetic itself but from its abuse. Hypoxia, varying in degree only, 
occurs with all anesthetic agents in current use. Ordinarily this hypoxia is 
not of sufficient degree to endanger the patient’s life or tissues. Hypoxia be- 
comes important only in deep anesthesia; in light anesthesia hypoxia is of no 
consequence. The body is tolerant of mild degrees of oxygen want. Hypoxia 
becomes dangerous only when it is severe and prolonged. 

Hypoxia can be overcome only by ample oxygen. Narcotic drugs decrease 
the tissue demand for oxygen and therefore increase the body tolerance to anoxia. 
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Severe and prolonged anoxia produces definite changes in the brain cells. 
If these changes are mild the action becomes reversible and the patient recovers, 
while if severe the patient succumbs. These patients remain irrational, develop 
Jacksonian fits or convulsions, and may linger for several days or months before 
they pass away. A microscopic examination of the brain tissue may show a 
great increase in the fatty pigment in the nerve cells of the cortex; the cytoplasm 
in the cells is replaced by fat or fatty pigment. There is a dropping out and 
atrophy of the nerve cells in the cortex and an increase in phagocytes. Many 
satellite cells develop around neurone cells and destroy them. Pericellular edema 
develops and liquefaction necrosis may be seen in the Purkinje cells. In severe 
cases a gross softening of the brain may be noticed. 

Circulatory Arrest and Its Treatment.—The shock of circulatory arrest 
under anesthesia may confront any oral surgeon, and an anesthetic fatality is 
sometimes avoided only through the grace of God. Theoretically-all anesthetic 
deaths are cardiac deaths. Cardiac arrest may be caused by an overdose of the 
anesthetic agent, vagus stimulation, or the pressor action of epinephrine and 
hydrocarbon products such as eyclopropane. Cyclopropane makes the heart 
sensitive to epinephrine and Cobefrin. 

Circulatory arrest may be due to cardiac standstill or ventricular fibrilla- 
tion. It may occur in the induction or recovery phase of anesthesia when the 
myocardium is supposed to be more irritable than normal. 

It is difficult to diagnose the exact moment cardiac arrest takes place. The 
brachial pulse may not show action, yet the heart may be beating. The heart 
has a remarkable adaptability to oxygen want; however, cardiac arrest of four 
minutes or longer is irreversible and a complete anoxia of the cardiae muscle 
for four minutes will make it incapable of beating. 

Prompt and heroic treatment can save the life of a patient. Immediate 
restoration of circulation and the forcing of oxygen into the lungs are the two 
most important factors in resuscitation. Properly timed, a single breath of 
oxygen ean restore life. 

The mouth and throat should be cleared of blood, mucus, and postnasal 
discharge, and an open airway should be established. Prompt artificial respira- 
tion should be instituted with oxygen under pressure, using a face inhaler with 
exhaling valve closed. The oxygen must be forced into the lungs. The heart is 
massaged by exerting pressure upon the ribs over it during the forced exhalation 
phase of the artificial respiration. 

In employing drugs for resuscitation it is important to understand the 
potential dangers of a drug before using it. Depressor agents are effective in 
preventing arrhythmia, while digitalis will make arrhythmia worse. Nitro- 
elycerin under the tongue is very effective. The injection of 2 to 4 ¢e. of 2 
per cent procaine into the blood stream ean be life-saving in ventricular fibrilla- 
tion. Intracardial epinephrine should be used sparingly if at all. The maximum 
dose should be 0.125 ¢.e. Five eubie centimeters of a 1:1,000 solution of epineph- 
rine as suggested by some is dangerous. It is like whipping a tired horse. 
Neosynephrine, unlike epinephrine and Cobefrin, does not produce any dis- 
turbance in the rate and rhythm of the heart but it does raise the blood pressure. 
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The injection of huge quantities of solution intravenously, such as 1,000 
c.c. saline solution, is advantageous as it will force the blood to the head and 
heart. Electric shock has been suggested to stimulate cardiac activity. 

Endotracheal Anesthesia for Oral Surgery.—An adequate airway is of 
paramount importance in anesthesia. In surgery on the anterior portion of the 
maxillae, the manipulation of the upper lip by the surgeon may cause some 
interference with the airway. The nasopharyngeal catheter is inserted when the 
patient reaches light anesthesia, and the nasal inhaler is then replaced. When 
surgery of the mouth is of short duration, usually less than ten minutes, endo- 
tracheal anesthesia and the deep anesthesia necessary to permit intubation are 
not indicated. The dangers and difficulties encountered are out of proportion 
to the surgery performed. Endotracheal anesthesia is therefore neither necessary 
nor advisable in office oral surgery. Nasopharyngeal anesthesia is far simpler 
and safer and is sufficient for the short anesthesia required in dental practice. 

It is the moral duty of every dentist who administers a general anesthetic 
to learn the art of anesthesiology, study it, and become proficient. He should 
be able to select intelligently the proper anesthetic in accordance with the pa- 
tient’s physical condition. 
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THE USE OF THE BULLOWA NASAL INHALER IN EXODONTIA 
AND ORAL SURGERY 


Martin S. Prorze., B.S., D.D.S., Newark, N. J. 


CCESSIBILITY to a surgical area represents an important factor during 
A an operative procedure. The surgeon must have adequate light, proper 
retraction, and must be best able to employ the type of instrument needed 
for the assigned operation. When these factors are interfered with, much 
fumbling is encountered which results in greater damage to viable tissue. 
The true success, therefore, of the operation is doubtful. 

The oral surgeon, or exodontist, is confronted with a problem of access 
when a general anesthetic is required and operations are being planned in 
the anterior aspect of the maxilla, e.g., root amputations, excision of cysts 
and tumors, treatment of osteomyelitis, alveolectomies, or deepening of the 
labial suleus. The nasal inhaler commonly employed in oral surgery, because 
of its snug contact with the skin around the nose and upper lip, interferes 
with adequate retraction. Thus the upper lip cannot be elevated sufficiently 
because of the mechanical interference created by the lower border of the 
nasal inhaler. When excessive tension is placed on the lips in order to gain 
elevation for access, the nasal inhaler slides upward and tends to occlude 
the nares. This interference with an open airway during surgical proce- 
dures, if maintained, could prove to be disastrous. In order to preclude this 
particular hazard and yet gain adequate access while administering an anes- 
thetic, I have employed with great success the Bullowa nasal inhaler with 
nasopharyngeal catheters. 

The Bullowa nasal inhaler consists of a single Y-shaped stainless metal 
tube (Fig. 1). The arms of the Y are bulbous and are designed to enter and 
remain within the nose. In order to utilize the Bullowa nasal inhaler with 
the ordinary type of anesthetic machine, four additional simple pieces are 
necessary : 


1. Copper tube, 14-inch bore—3 inches in length. 

2. Two-inch piece of rubber tubing, *4,-inch bore. 

3. No. 3 rubber plug with hole. 

4. McKesson nasopharyngeal catheters. 

Assembly.—The copper tube is inserted into the rubber plug so that both 


ends are flush (Fig. 2). The portion of the copper tube above the rubber plug 
is now joined to the stem of the Bullowa nasal inhaler by means of the rubber 


1047 





1048 MARTIN S. PROTZEL 


latex tubing. The nasopharyngeal catheters are attached to the bulbous nasal 
end of the Bullowa tuhe, when the apparatus is completely assembled for use. 


The patient is anesthetized in the routine manner with a nasal inhaler 
or face mask. When the patient has reached the stage of anesthesia character- 
ized by regular, smooth, machinelike, rhythmic breathing, muscular relaxa- 
tion, eyeballs centrally located and fixed with pupils somewhat contracted, 


Fig. 1. Fig. 2. 


Fig. 1.—Illustration of Bullowa nasal inhaler. 
Fig. 2.—Illustration of rubber plug, copper tube, and latex tubing employed with Bullowa 


nasal inhaler. 

and reflexes inactive, the nasal inhaler or mask is removed. The Bullowa 
nasal inhaler with attached nasopharyngeal catheters (previously lubricated 
with sterile K-Y Jelly) is inserted into the nares (Fig. 3). The nasopharyngeal 
catheters rest in the inferior meatus—extending into the oropharynx. The 
rubber plug is finally connected to the anesthetic machine and anesthesia is 
continued (Fig. 4). The entire process, which involves removal of the nasal 
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inhaler or mask and the complete insertion of the modified Bullowa nasal 
inhaler, requires no more than thirty seconds for the average patient. 

With the modified Bullowa nasal inhaler in place, the lip can easily be 
retracted and access is maximum (Fig. 5). 


Conclusion 


1. The use of the Bullowa nasal inhaler with nasopharyngeal catheters as 
an adjunct during general anesthesia for operations in the anterior maxilla 
offers maximum access with no interference, and complete assurance of 


maintaining an open airway at all times. 

2. The construction of the Bullowa nasal inhaler with nasopharyngeal 
catheters is simple and requires no complicated or expensive parts. 

3. The modified Bullowa nasal inhaler with nasopharyngeal catheters can 
be placed quickly and with ease into the nasal cavity and joined to the anes- 
thetic machine. 


47 LINCOLN PARK. 








Oral Roentgenology 


USES OF THE DOUBLE X-RAY FILM PACKET IN INTRAORAL 
ROENTGENOGRAPHY 


Matrruew Loztirr, B.S., D.D.S.,* New York, N. Y. 


HE intraoral x-ray film packet is being manufactured as containing either 

one or two films. Out of the two, the two-film packet is only slightly 
higher in cost, but its advantages will easily offset the extra expenditure. 

Among the principal advantages found in the two-film packet, the fol- 


lowing can be enumerated: 


1. With the employment of the precision-inspection developing technique 
(found to be considerably more accurate and expedient than developing by 
timing), one of the films of the two-film packet can be left in the solution a few 
seconds longer after developing has been completed, the film surface attaining 
an evenly dense-dark color. With this method of approach, any possible slight 
inadequacy in density and contrast of the processed film, a rather frequent 
occurrence principally due to an improper exposure time and factors unknown 
beforehand, can be readily overcome at least on one of the film negatives. 

2. With the employment of the precision-inspection developing technique, 
one of the films of the two-film packet can he removed from the developing 
solution a few seconds before complete developing has been accomplished. 
With this approach, films of somewhat different density can be obtained. Since 
better portrayal of soft tissues is possible with negatives of lesser density, the 
added diagnostie value of this procedure becomes obvious. In prosthodontia, 
where the presence of any spicules and irregularity of the outline of the alveo- 
lar ridges is best to be ascertained before proceeding with the impressions, and 
in periodontal therapy, where the depth of the pockets and the morphology 
of the alveolar crests are of considerable interest preoperatively, this method 
of roentgenographie procedure becomes of considerable importance. 

3. A wet negative is easily bruised during processing, and possession of 
an extra one is frequently a decided advantage. 

4. The accidental loss of a film during processing, not an infrequent oe- 
currence, eliminates the necessity of a retake, since there is an extra film 
on hand. 

5. An irregularity appearing on a surface of a processed film ean be defi- 
nitely ruled out as an artifact, if the same irregularity does not appear on the 
duplicate film. ; 

*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital; 
Formerly Attending Oral Surgeon, Bellevue Hospital. 
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6. Occasionally, when examining the upper and particularly the lower 
third molar regions, a small though sometimes vital area on the roentgeno- 
graph, the area portraying the distal portion, may be marred inadvertently by 
the indentation of the attached film clip. Possessing two films in one packet, 
the film clips may be attached to the opposite sides of the films when third 
molar regions are being examined, thus obviating the possible mishap at least 
on one of the negatives. 

7. In referred cases, the patient’s physician or dentist may sometimes de- 
sire to examine the roentgenographs in his own office. In such a ease, one film 
of each exposure can be given away and the other film retained in the office 
file. 

8. Whenever a positive transparency of a roentgenograph is desirable, 
one of the films can be employed for this purpose. 

9. In spite of the fact that roentgenographs are indisputably the property 
of the operator, the patient having no actual legal right in demanding them, 
many needless and frequently involved misunderstandings can be dispensed 
with when duplicate films are to be had. The patient’s good will, an invalu- 
able asset, can be retained by giving him his roentgenographs upon request, 
and the operator will still have the duplicates for his office files. 

Incidentally, the legal value of roentgenographs, preoperative and post- 
operative, is now such that all roentgenographs must be preserved, filed away 
under the patient’s name and date, and made readily available for any con- 
tingency. It becomes quite obvious, therefore, that possession of a duplicate 
set of roentgenographs may sometimes become very useful, particularly in 
cases of impending litigations. 


The Smaller-Sized Periapical Film Packet 


Though a film smaller than the regular-sized periapical film (114 inch by 
114 inch) is often found to be quite indispensable in dental practice, the fact 
remains that comparatively few operators have as yet availed themselves of 
this particular type of film packet. 

The smaller-sized periapical film packet is only one-half inch by one inch 
in size and therefore can be employed in place of the larger regular-sized 
periapical film packet with greater comfort to the patient, with better adapta- 
tion to the tissue, and, what is most important, with less distortion of the film 
plane. The smaller-sized periapical film packet, the so-called No. 0 packet, is 
particularly recommended for use in the following locations : 


1. In all children and in very small mouths of adult patients. 

2. In the lower canine and incisor regions of practically all adult mouths, 
where the film packet rests upon the exceedingly tender tissues and where 
the muscular attachments are ordinarily high and prominent. 

3. In the upper canine and incisor regions of adults with very high or 
narrow palatal vaults, where close adaptation of the regular-sized film packet 
is rarely possible without considerably bending the packet and consequently 
distorting the film plane, 
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4. In patients with a torus palatinus or torus mandibularis. Here, the 
smaller-sized film can be adopted much easier and with greater comfort to the 
patient. 

5. In patients with partial trismus or a similar impediment, when it will 
he found difficult and occasionally impossible to position the regular-sized 
film packet properly. At times, carrying the smaller-sized film packet into 
a partly open mouth with the aid of a small hemostat will solve an otherwise 
impossible situation. 

6. In the examination of lingually erupted lower canines and premolars, 
where adaptation of the regular-sized film will be found difficult and at times 
impossible. 

7. In patients highly susceptible to gagging, particularly when examin- 
ing the upper molar region. The employment here of a smaller-sized film 
in place of one of the regular size will be found of considerable advantage. 

8. In examining any irregularly positioned tooth in the maxilla or man- 
dible, where positioning of the regular-sized periapical film is found difficult. 

9. In all edentulous regions of the lower jaw, where the employment of 
the regular-sized film is difficult and painful because of the prominent cord- 
like museular attachments and/or shallow lingual suleus. 

10. In Bitewing films for children, where the regular-sized film is im- 
practical. 

The practice of cutting down the regular-sized periapical film packet into 
one of the smaller size is best to be discouraged for the following reasons: 


a. The extremely delicate film surface will very frequently be found dam- 
aged during the process of cutting. 

b. The film packet, even after its edges have been carefully sealed, is still 
rarely entirely lightproof. 

e. The frequently improperly sealed film packet will permit penetration 
of saliva, which will in turn deface the film surface. 

d. The uneven and frequently sharp edges of the film packet will often 
he annoying and uneomfortable, particularly to the child patient, from whom 
the smaller-sized film packet has especially been made. 

e. The handling of the film packet during the cutting and sealing renders 
it unsanitary and frequently quite unsightly. 

In conclusion, since the actual cost of the smaller-sized periapical film 
packet is only slightly above the cost of the regular-sized film, since it is read- 
ily obtainable, and since its numerous uses make it at times indispensable, it is 
my opinion that it should be used at all times, wherever indicated. 


The Factor of Lip Screening in Intraoral Roentgenography 
In the practice of intraoral roentgenography, particularly when exam- 
ining the upper anterior teeth, the question whether the patient’s lips should 
or should not cover or screen the teeth during the time of exposure will arise 
oceasionally for consideration. Contrary perhaps to some opinions expressed 
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on this subject, my personal opinion, based upon observation and experimental 
study, is as follows: 


1. It makes comparatively little difference whether the patient’s lips are 
together or apart during the exposure, providing, of course, that the lips are 
consistently either off the crowns of the teeth or over them, especially when a 
full-series examination is being undertaken. 

2. In the examination of the upper premolar regions, however, because of 
the frequently encountered heavy lip and cheek muscles, the roentgenographic 
image will sometimes be reproduced with greater clarity when the lips are 
drawn tightly together during the exposure. 

3. Experience has shown that it is best, particularly during a full-series 
examination and when a good many exposures are being made, not to mention 
to the patient the subject regarding lip sereening. It will be found that once 
the patient is asked to bring his lips together he may continue doing so at 
inappropriate moments during alignments for angulations, interfering with 


the operator’s work. 

4. Upon those rare occasions when it is desirable to have the patient’s 
lip over the crowns of the teeth during the exposure, it is preferable for the 
operator himself to draw the patient’s lip gently over the teeth in question, 
instead of soliciting the patient’s help. 

5. Any suggestion made to the patient to lower or bring his lip down or 
up may frequently also result in a simultaneous movement of the patient’s 


head, sometimes upsetting the already established position of the aligned tooth 
for the exposure. 


369 East 149TH STREET. 











Oral Pathology 


THE DEVELOPMENT OF ORAL PATHOLOGY ASA 
SPECIALTY IN DENTISTRY 


Ilenry A. Swanson, D.D.S., Wasuineton, D. C. 


HE evolution of an idea which had its inception some fifteen years ago has 

resulted in the organization represented in this room today. In the initial 
stage of development of the idea, its seope was not defined so there was no 
limitation as to its possibilities. 

Dental and oral pathology (as a division of the Health Services) is a neces- 
sary part of diagnosis and treatment of oral diseases. In recognition of this 
fact it was thought that some effort should be made to coordinate the interest 
and activity of those who knew the value of the intricate details of pathology 
in relation to tissues within the oral cavity. 

To Colonel James B. Mann, retired, goes much of the credit for the estab- 
lishment of the Registry of Dental and Oral Pathology and for its inelusion in 
the program of the Army Institute of Pathology. This Registry is an integral 
part of the American Registry of Pathology, and as such its function is de- 
pendent on the activities within the Army Institute of Pathology. 


Historical Foundation 

The first World War emphasized the need for a central laboratory of 
pathology to serve the United States Army, and the succeeding years saw the 
establishment of such a laboratory as a part of the Army Medical Museum. 
The Department of Pathology soon developed to the point where it became 
the major function of the Museum. In view of this enlarged activity and the 
frequent misunderstanding of its function because of the name ‘‘ Army Medical 
Museum,’’ the Surgeon General in 1943 approved a new designation, ‘‘The 
Army Institute of Pathology.’’ 

The Institute comprises four departments which are administratively 
coordinated: The Department of Pathology, The Army Medical Illustration 
Service, The American Registry of Pathology, and the Army Medical Museum. 
The principal funetions of the Institute may be summarized briefly as follows: 


1. It is the central laboratory of pathology for the Army. 
2. It furnishes consultation service for the diagnosis of pathologie tissue. 
3. It provides instruction in pathologic anatomy to medical, dental, and 
veterinary officers. 

Read at the Third Annual Meeting of the American Academy of Oral Pathology, Chicago, 
Ill., Feb. 5, 1949. 
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4, It conducts research in the pathology of diseases. 
5. It is the headquarters for the Army Illustration Service. 

6. It houses and acts as custodian of the American Registry of Pathology. 
7. It maintains the Army Medical Museum for the instruction of the 
Medical Department and the public. 











The two departments which are concerned in our discussion are the De- 
partment of Pathology and the American Registry of Pathology. The latter 
is dependent on the first, because only in so far as the Department of 
Pathology functions is it possible for the Registries to operate successfully. 

These are three main functions of the Pathology Department, namely, 
diagnosis, teaching, and research. The laboratory’s first duty is to the 
military, but Army regulations further direct that the material collected be 
made available ‘‘for teaching purposes at Army Medical Department Schools, 
other schools devoted to military edueation, and for recognized medical, 
dental, and veterinarian schools.’’ The regulations also order the conduct of 
‘investigations and research on the aceessions,’’ and the arrangement of 
material so ‘‘that it will be available for reference and study by other properly 
qualified investigators. ’’ 

















The American Registry of Pathology 

The American Registry of Pathology, operating under the auspices of the 
National Research Council, is housed at the Army Institute of Pathology by 
authority of the Surgeon General of the United States Army. The purpose 
of the Registry is to collect pathologie material, to record and catalogue it, 
and to conduct comprehensive investigations by methods of follow-up studies 
and original research. At present there are seventeen registries, each repre- 
senting a special field of pathology. They are sponsored by national scientific 
and professional societies, and this connection brings about close cooperation 
between these organizations and the Institute. 

Dr. Howard T. Karsner, Chairman of the Committee on Pathology, 
National Research Council, has stated with reference to the activities of the 
Registries : 














Collection for the sake of mere possession is as futile in medicine as in any other field. 
In cultural spheres, the art museum serves as a source of education to the public, of stimulus 
to the artists, and of research in history both special and general, and the library has much 
the same purpose. In science, however, although the objectives are the same, the emphasis 
often differs in that research occupies the foremost position, even though education and stimu- 








lation are prominent aims. 

A museum of pathology may be principally educational, but it is not fully utilized un- 
less the opportunity for research is seized. A registry of pathology or any of its special 
branches differs from a museum in several respects. In a registry, display of specimens is not 
a principal function; study of the material is both the primary and principal objective. 
Whereas a record of the source of museum specimens is important, in the registry it is es- 
sential. In the Museum, ‘‘follow-up’’ adds greatly to the value of the material, but in the 
registry the purpose is defeated if ‘‘follow-up’’ is not pursued assiduously. The museum may 
be conducted by a curator not necessarily an expert in the field covered, but the registry re- 
quires highly trained, experienced, competent scientific personnel at its head and in many parts 
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of its organization. A museum may collect locally, but a registry must have contributions 
from widely dispersed sources. 

A registry is usually established because of the direct interest of a comparatively small 
group of inspired guiding spirits. The location of the registry may be determined by the 
institutional situation of an individual or a small group. However, to be most effective the 
registry must be at least national in scope, and often, if it is placed in a local institution, 
various factors may operate so that the collection may not be adequate. As a consequence of 
these elements, the Army Institute of Pathology, situated in the capital city of this country, 
has been especially favored. This Institute is unique in the world. Nowhere else has there 
heen a concentration of pathologic specimens that is comparable. Nowhere else have civilian 
taken such a great 


pathologists and other interested members of the ‘‘health profession’’ 
part in organization and operation. Nowhere else has there been, and continues to be such a 
close liaison between medical personnel and civilian doctor. 

These words of Dr. Karsner describe the purposes of a registry better 
than anything I might say, so that I take the privilege of quoting them to 
you. . 
The establishment of the Registry of Dental and Oral Pathology in 1935 
was predicated on the basis of the value that would accrue to dentistry in the 
diagnosis, teaching, and research in the field of dental and oral pathology. 
Colonel James B. Mann had the vision, and through the efforts of Dr. John T. 
Hanks, the American Dental Association gave its hearty approval and support 
to the project. A Dental Museum Committee was appointed and has continued 
to be most active, each year showing definite progress in carrying out the 
early concept. Each succeeding dental officer attached to the Institute has 
materially broadened the scope, and today the Registry of Dental and Oral 
Pathology is one of the most active and progressive units in the American 
Registry of Pathology. 

The early progress was slow and it required considerable effort on the 
part of the personnel at the Institute and the various members of the American 
Dental Association Committee to convinee the civilian dental and oral practi- 
tioners that the Registry program was for their benefit and not for any other 
purpose. In the first report of the Committee to the House of Delegates of the 
American Dental Association covering the years 1934 and 1935, it was re- 
ported that only nine dental schools had answered a letter concerning the 
establishment of the Registry program and the institution of an exchange 
service between the Army Medical Museum and the dental schools. All the 
replies were favorable, but apparently the other schools either were not in- 
terested or did not have a department of oral pathology. The first report 
also stated that approximately 375 cases had heen accessioned and placed in 
the Registry files. 

In the report of 1936 the following statement appears at the beginning of 
the report: 

During the past year the Committee has been unable to arouse the interest 

that should be shown in the work of the Museum among those who are in a position 

to deposit specimens for exhibition purposes and to make acquisitions to the Oral 

Pathology Registry. This, needless to say, is a great disappointment to the 

members of the Committee for none of the nine schools who answered favorably 

last year sent in a single pathological specimen. 
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It was during this year that upon critical analysis the Committee decided 
to institute a consultation service by mail, which was believed to have great 
possibilities. Recommendation for an increase in membership of the Museum 
Committee was made in the hope that men would be added who were in- 
terested in oral pathology and who might through their efforts publicize the 
registry activities. If I remember correctly, we requested a budget of $50 
from the American Dental Association for necessary expenses for the next 
year. Dr. John Hanks resigned the Chairmanship that year and Dr. George 
Winter of St. Louis was appointed Chairman. 

In the report of 1937, it was stated that 106 cases had been accessioned 
during the year, making a total of 483 cases in the files of the Dental Registry. 
The idea of scientific exhibits for the annual meeting of the American Dental 
Association was projected by the Museum Committee, and under the leader- 
ship of Dr. Winter the plan was put into effect. The scientific exhibits have 
been continued each year since then, and even though they are the responsi- 
bility of a new committee of the Association, the original idea was an out- 
growth of the Registry program. 

The thought of requesting sufficient space for the dental section in the 
proposed new building for the Army Medical Museum was presented in 1937. 
Since that time the Committee on Pathology, National Research Council, has 
outlined in much detail what would be necessary for the Department of 
Pathology, and I am happy to say that the dental section was given its full 


share of space, equipment, and facilities equal to that given any specialty in 
medicine. 


In 1937, elinies, schools, and hospitals were again solicited for support of 
the Dental Registry program. Loan sets of slides from the registry files, 
dealing with dental and oral patholagy, were developed in 1937, and made 
available to schools and individuals who were interested. A syllabus was also 
prepared to accompany each loan set. A special plea was made for active 
financial support of the Registry program, and the appropriation from the 
American Dental Association was raised to $250. 

During 1936 and 1937 the dental officers attached to the Museum had 
multiple duties which necessitated their absence from the Museum more than 
half the time. It was felt that if the Dental Section was to be equal to the 
other sections at the Museum, a full-time dental officer was necessary. Our 
efforts to obtain one were successful, and the then Captain Joseph L. Bernier 
was assigned for duty on July 11, 1938. From this time on the activities of 
the Dental Registry program showed real progress, due to his untiring effort 
and enthusiasm. 

In the report of 1938, 178 new eases raised the total in the Registry to 661. 
Ten loan sets of sixty slides each were completed and made available. 

In the report of 1939 it was stated that 189 cases had been added to the 
Registry. The preparation of gross pathologie material for microscopic study 
for dental surgeons doing research and teaching was inaugurated and several 
cases were made available. Plans were completed for the preparation of an 








ORAL PATHOLOGY AS SPECIALTY IN DENTISTRY 1059 


atlas of dental and oral pathology. The atlas was to be a self-teaching volume 
and was to consist of photomicrographs of all available oral conditions, all 
obtainable histories with x-rays and photographs, a full deseription of the 
significant features in the photomicrographs, a brief discussion where indi- 
sated, and references, should the reader care to go further into the subject. 
Colonel Mann returned for a short tour of duty, relieving Captain Bernier. 

In 1940 the Museum Committee suffered the loss, by death, of Dr. George 
Winter and Dr. Rudolf Kronfeld, two very staunch supporters. In the re- 
port for that year it was stated that 810 cases from general sources and 
495 cases from the Central Bureau for the Study of Tumors, Philadelphia, had 
been received and accessioned, making a total in the Registry of 2,113 eases. 
The civilian members of the profession were beginning to support the program 
as evidenced by the inereased accessions for the year. The first edition of the 
Atlas, numbering 50 copies, was published and almost completely exhausted 
within this year. Loan study sets were being utilized by dental schools for 
teaching purposes. 

In 1941 Captain Bernier returned to duty. It was reported that the biopsy 
and consultation service was becoming an important phase of the Registry 
activity. The inerease in the use of this service by members of the profession 
placed this Registry in an enviable position as one of the most popular of all 
the registries maintained at the Museum. The inquiries being received and the 
requests for consultation service indicated the gradual acceptance by the practi- 
tioner of the importance of pathology in the practice of dentistry. The de- 
pendence on the registry for aid in the diagnosis of oral lesions enabled the 
participants to outline treatment better. It was felt that this represented a 
healthy trend toward a more scientific approach to the many problems of the 
profession. 

Five hundred eighteen cases were added to the Registry during 1941, making 
a total of 2,631 accessions. During this year a Committee of Consultants was 
established to aid in the consultation service and to broaden the usefulness of 
the aecessioned material. Plans were instituted for the second edition of the 
Atlas. In the final part of the report for 1941 to the American Dental Associa- 
tion, the following statement appears: 


It is obvious to those who understand and use the Registry service that it 
is now accepted as a most valuable undertaking of the American Dental Association 
in recognizing the value of diagnosis in the treatment of oral lesions. The con- 
stantly increasing use of the Registry by individuals, study groups, and dental 
schools indicates how firmly entrenched it has heeome in the program of modern 
dentistry. 


In 1942 the activities at the Museum were influenced by the war emergency 
and by the augmented dental personnel in the armed services and the consequent 
increase in the demand for biopsy and consultation service. The civilian dentists 
who suddenly became dental officers very quickly were made aware of the 
medical department’s many facets, and the Registry facilities became an integral 
part of their diagnostic services. Captain Bernier in addition to his duties 
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at the Museum also taught at the Army Dental School, and thus came into 
personal contact with the newly inducted dental officers; he took the oppor- 
tunity of indoctrinating them into utilization of the biopsy and consultation 
services. The value of the Registry program was gradually being publicized so 
that there was an ever-increasing number who began to recognize dental and 
oral pathology as a specialized field and as a needed field of practice. 

The functioning of the Consultants Committee was proving to be a very 
satisfactory udjunct to the Registry. The first vear of operation they reviewed 
some fifty cases, the value of which was enhanced by their comments. Six hun- 
dred thirty cases were accessioned, to make a total of 3,261 in the files. 

The secretary to the Committee, as well as several members, was appearing 
before various state societies and other group meetings, giving the story of the 
Registry program. This stimulated contributions from widely scattered sources. 

During this year, Major Bernier was relieved, and Captain M. W. MeCrea 
was assigned for duty. Owing to the war effort, no extraordinary activity took 
place during 1943; it required all the time of the personnel to keep up with the 
demands from the service personnel for biopsy and consultation service. Six 
hundred ninety-six cases were added to the Registry. In view of the large 
amount of material being received, more care was given to the selection of cases 
for addition to the Registry. Some of the material received was not suitable, 
owing to insufficient tissue or inadequate histories. 

Captain Henry M. Goldman replaced Captain McCrea in 1943. These two 
reserve dental officers were carefully selected for their assignment, and they 
proved their value to the Registry program. 

In 1944 two additional consultants were added to the committee of six. 
These men were becoming the nucleus of a group who were thinking along 
similar lines and through their cooperative effort were actively lending their 
support to the advancement of the special field of oral and dental pathology. 
Dr. Goldman, before his entrance into the military service, was an edueator, 
and through his associations soon secured the interest of many teachers of oral 
pathology in the Registry program. The interchange of pathologie material 
which began at this time benefited their schools, the Registry, and themselves. 
I regret to say that in spite of our efforts to secure cooperation of all educators 
and clinical men, there were a few who still felt that the Registry was usurp- 
ing their activities and taking their cases without giving them full credit. 
The policy of the Registry has always been one of full cooperation with ample 
protection of all cases submitted. It was reported in 1944 that approximately 
4,000 cases were in the Registry files. 

A file of kodachrome slides which were made available on loan was in- 
augurated that year by Dr. Goldman. The subjects of dental caries, perio- 
dontal diseases, stomatitis, tumors, and jaw lesions were partially covered. 
Additions have been made from time to time, and there are now over 2,000 
slides in the file. 

In October, 1945, Dr. Goldman was separated from the service and 
Lieutenant Colonel Bernier returned for duty. Dr. Goldman was added to the 
Consultant Committee. Many of the unusual cases sent to the members of this 
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committee found their way into teaching institutions, thus permitting stu- 
dents to profit not only by seeing such material but also pa having an oppor- 
tunity to read the comments of outstanding men in the field of pathology. 

In 1946 there were approximately 6,000 cases in the Registry files. The 
third edition of the Atlas was published, and the fellowship in Dental and 
Oral Pathology under sponsorship of the American Dental Association was 
inaugurated. The purpose of the fellowship is to teach and train an individual 
in dental and oral pathology so that he can qualify as a teacher or research 
worker in a dental school. The urgent need for such teachers was recognized, 
and the training available at the Institute for a person who has the basie edu- 
cation would help to alleviate that situation. The fellowship program is a 
real achievement and it justifies all the effort which has made it possible. The 
first fellow remained only four months as he was ealled into the military 
service. The second fellow has been in training six months, an exeellent 
student, and should prove the value of this program. The opportunity for 
training at the Institute is not limited to oral and dental pathology, but covers 
general pathology as well. The specialists in specific fields of pathology at- 
tached to the Institute, the consultants who devote time to special projects, 
and the various conferences and seminars make the training course a veritable 
super-postgraduate course in pathology. 

In 1947 it was reported that there were 6,956 cases registered, an increase 
of 956 eases for the vear. The fourth edition of the Atlas was in preparation, 
the format being entirely changed and the text greatly expanded. Special 
study sets were prepared for the dental schools at Georgetown University and 
the University of Washington, the Naval Dental School, and the Dental 
School of Copenhagen, Denmark. All of these sets included material on dis- 
eases of the soft and hard dental structures, as well as on tumors of the oral 
regions. 

In 1948 it was reported that there were approximately 8,000 cases regis- 
tered, an increase of more than 1,000 for the past year. The demand for the 
appearance of Lieutenant Colonel Bernier at meetings was becoming very 
heavy, but he accepted without hesitation, for he believed that by so doing he 
was edueating the profession in the value of oral and dental pathology. The 
fourth edition of the Atlas was printed and made available. Selected material 
from the registry files has been made available to Tufts College Dental School, 
the University of Louisville, and the University of Tennessee. 

i have recounted the highlights of the activity of the Registry program 
over the past fifteen years and have said nothing about the program of the 
departments of pathology in the various schools, elinies, and hospitals. That 
would require an account equally as long and, from my point of view, equally 
as important in the development of oral pathology as a specialty in dentistry. It 
was recognized that all those who have actively participated in the dental and 
oral program at the Army Institute of Pathology were men highly trained in 
this field, and as individuals were doing excellent work in the field of diag- 
nosis, teaching, and research. Ilowever, the directed activity of the Registry 
program has been instrumental in unifying the various factors which made 
possible the next step in the development. 
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I am firmly of the opinion that without the organization of the Registry 
activity and the constant endeavor on the part of the personnel of the Army 
Institute of Pathology, the consultants to the Registry, and the members of 
the Museum and Dental Registry Committees of the American Dental Associa- 
tion, this final achievement which is so aptly stated in the annual report of the 
Museum and Dental Registry Committee for 1946 would not have been so 
quickly realized. Let me quote from that report: 

The Registry of Dental and Oral Pathology, operating as it has for many 
years as the central point in the field of dental and oral pathology and because of 

the integrated activity and interest of the dental pathologists has, at the sug- 

gestion of these men engaged in teaching and research, undertaken the establish- 

ment of the American Academy of Oral Pathology. This is the most recent under- 
taking of the Registry and has met with phenomenal success. A preliminary 
survey was conducted among those men active in the field of dental and oral pa- 
thology. The results of the survey indicated that a national society devoted to the 
further integration of thoughts and ideas in the presentation of oral pathology as 

a graduate and undergraduate subject was most desirable. Accordingly, the 

Academy was organized, the temporary officers were appointed, and a Constitution 

was adopted on June 7, 1946. 


This is the third annual meeting of the Academy and the progress shown 
in three years has been remarkable. The fifteen years of endeavor is not with- 
out some compensation, for it has developed the specialty of oral and dental 
pathology, has provided graduate and postgraduate courses and teaching 
in the various dental schools and hospitals, through the consulting services 
has aided in the diagnosis of many cases, provided teaching material through 
loan sets, the Atlas, kodachrome slides and syllabuses, and last but not least, 
has made dental and oral pathology a recognized specialty within the field of 
general pathology. 

The able leadership of Colonel James E. Ash, retired, and Brigadier 
General Raymond O. Dart has made much of this progress of the Institute 
possible. It is due to their recognition of this field as an important part of the 
health services that has made every facility at the Institute available. Their 
praise of the Dental Registry activity has been voiced in their discussions be- 
fore many groups, so that dentistry is recognized as a unit of the Institute 
equal to any other component. 

In closing I cannot refrain from expressing my praise for the sincerity and 
conscientious effort on the part of regular Army dental officers who have been 
attached to the Institute over the period of years, especially to Colonel 
Mann for the inauguration of the Dental Registry and to Lieutenant Colonel 
Bernier for his vision and most efficient administration of the newly inaugurated 
activities. Also my commendation goes to Drs. Thoma, Cahn, Robinson, Kerr, 
Blayney, Goldman, Boyle, and others, for it is through their cooperation that 
all of us can enjoy the fruits of the cultivation and growth of an idea which 
had its inception fifteen vears ago. 


1726 Eye Street, N. W. 











‘‘CEMENTICLES’’ AND FRAGMENTS OF CEMENTUM IN THE 
PERIODONTAL MEMBRANE 


O. J. Mrxoua, D.D.S., AND Wa. H. Bauer, M.D., D.D.S., St. Louts, Mo. 


N RECENT reports on the histogenesis of cementomas, so-called cementicles, 

periapically located acting as a core around which abortive cementum has 
been laid down, have been erroneously considered as cementomas. Some 
authors have even regarded fused cementicles connected with each other by 
honelike substance to be cementomas. 

Since the American literature on the development of ‘‘cementicles’’ and 
cementicle-like bodies in the periodontal membrane is very limited, we thought 
it appropriate to study the periodontal tissue of human material obtained at 
autopsy in order to diseuss the histogenesis of these bodies and also to decide 
whether or not these structures may be regarded as the start of a tumorous 
growth such as the cementoma is commonly: held to be. 

Gottlieb’ attributed the development of cementicles to the high vitality 
of Malassez’s epithelial rests. He claimed that the high vitality of these 
epithelial cells stimulates the surrounding periodontal tissue to deposit 
cementum about them. 

Bauer,”? however, showed that epithelial cells in the periodontal membrane 
may undergo dystrophie calcification as a result of degenerative changes and 
may inerease in size due to deposits of calcium salts into the neighboring 
tissue (Figs. 1 and 2). These calcified bodies may induce the surrounding 
connective tissue to become connected with them by advancing calcification. 
The inclusion of connective tissue fibers or of connective tissue cells into this 
calcified tissue may result in a hard tissue resembling either primary or 
secondary cementum. This conception is generally accepted. While Bauer 
considered this to be the common process of cementicle development, he also 
showed that areas of connective tissue of the periodontal membrane may 
degenerate and undergo dystrophic calcification. The functional movement 
of the tooth in its socket models such irregularly shaped calcified bodies into 
spherical structures. Bauer proved that detached splinters of cementum 
and alveolar plate may sometimes become cementicle-like bodies. He finally 
demonstrated the development of cementicles from ealcified thrombosed 
capillaries in the periodontal membrane. 

Rywkind* confirmed Bauer’s findings and stressed the influence of 
mechanical funetional stimuli upon the formation of so-called ‘‘cementicles.’’ 


From the Departments of Oral Histology and Pathology, St. Louis University School of 
Dentistry. 

Presented before the Twenty-fifth General Meeting of the International Association for 
Dental Research, June 22, 1947. 

Received for publication March 17, 1949. 
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In a recent paper on the histogenesis of the cementoma, Bernier and 
Thompson‘ expressed doubt that detached fragments of cementum or throm- 
bosed vessels could form the nucleus of cementicles. They do not support this 
statement by any microscopic evidence. 

Before entering into a discussion of our microscopic findings, we must 
elarify and define what we consider as cementicles. 

Our conception of cementicles is based on the generally accepted classifica- 
tion of dentieles in simple calcifications of pulp tissue, false denticles, and 
the rare true denticles. The existence of the latter is questionable. Accordingly, 
we shall include in the term cementicles those formations of hard tissue which lie 
free in the periodontal membrane or which may eventually become embedded in 
the cementum, bone, or bone marrow due to the movement of the tooth. How- 
ever, before one identifies a hard tissue body as a cementicle, one must make 
certain that it is not a spicule of cementum or bone extending into the periodontal 
membrane and accidentally cut in such a manner that it appears isolated and 
free in the periodontal membrane. In order to avoid such a mistake, more or 
less complete serial sections must be studied. 

Most of the ealcified epithelial cells are observed adjacent to enamel 
pearls, particularly in the bifureation of molars where they occur together 
with more or less well-preserved epithelial cells. In this paper, however, 
we shall discuss cementicles and other hard bodies as they are found in the 
lateral and apical regions of the periodontal membrane. 

Some of the epithelial cells found in the periodontal membrane and 
grouped in strands are fairly large and reveal a basement membrane which 
surrounds a granular cytoplasm. There is a distinct nucleus. There are, 
however, epithelial cells, the cytoplasm and membrane of which are not dis- 
cernible. Only the nucleus is apparent. The calcification of most of the 
epithelial cells starts in the cell membrane or occasionally in the approximat- 
ing connective tissue so that a calcified ring surrounds the interior of the cell 
(Fig. 3). The nucleus appears normal. In other cases the cytoplasm assumes 
a hazy appearance and gradually ealcifies. Even under this condition, the 
nucleus may remain unaffected. 

We are not able to agree with Rywkind that the ringlike formation 
results from calcification of cells that have undergone vacuolar degeneration, 
since we never observed a preceding vacuolization of the cytoplasm. 

The other type of cementicles is composed of homogeneously calcified 
pyknotie nuclei without any visible cytoplasm (Fig. 4). Both types occur 
either singly or in groups and are sometimes surrounded by concentrie layers 
of hyalinized connective tissue. Diffuse precipitation of calcium salts in this 
tissue will inerease the size of the calcified area; however, the individual ealei- 
fied cells stand out distinetly (Fig. 2). Occasionally, small globular ealecifica- 
tions are seattered around the calcified epithelial rests (Fig. 5). Other 
calcified epithelial cells fuse together into a solidly calcified, sharply hordered 
spherical body. Calcified epithelial rests of various sizes may be surrounded 
and connected with each other by calcified connective tissue, or ‘‘primary’’ 
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cementum, or bone tissue (Fig. 2). These phenomena are of particular in- 
terest. Deposition of ‘‘primary’’ cementum and bone tissue on dystrophieally 
calcified epithelial rests can be explained by the cemento- and osteogenic 
properties of the periodontal tissue. It is somewhat difficult to explain why 
sometimes we may see cementum and then again we may see bone which has 
been laid down on calcified epithelial rests. Fischl’s® well-founded concep- 
tion could explain the deposition of ‘‘primary’’ cementum on calcified 
epithelial cells. He stressed the formative stimulus of not only embryonic 
epithelial cells upon the connective tissue, but extended this organizing ability 
also to epithelial cells of later developmental stages. Thus, we may assume 
that the organizing effect of the epithelial cells was transmitted to the sur- 
rounding periodontal tissue with its cementogenic potentiality prior to the 
calcification and remained active even upon ealcification of the epithelial cells. 

This dystrophic calcification of epithelial rests in the periodontal mem- 
brane may be compared with the calcification of the reduced epithelial layer 
of embedded teeth and the epithelial attachment of erupted teeth as re- 
ported by Bauer.® 

Another type of cementicle takes its origin from small globular calcifiea- 
tion of the connective tissue between Sharpey’s bundles (Fig. 6). This 
calcification is of dystrophic nature. The minute globules coalesce to form 
spherical or ovoid bodies. It is in accord with the medial movement of the 
teeth that these cementicles become spherical or ovoid. Those ovoid 
cementicles occurring in the periodontal membrane on the pressure side may 
have their long axis in a vertical direction, whereas the long axis of those on 
the tension side may be in a horizontal direction. 

The Sharpey’s bundles themselves may beeceme calcified, thereby pro- 
ducing a kind of cementicle. This too is a dystrophic calcification. Caleified 
Sharpey’s bundles usually retain their original direction and remain in connec- 
tion with the root surface or the alveolar bone. They are not subjected to 
the modeling function of tooth movement and therefore appear as spurs 
jutting out from the cementum or alveolar bone. (Fig. 6.) 

Another type of cementicle studied is produced by the calcification of 
thrombosed capillaries which may be regarded as phleboliths such as found 
elsewhere in the body. The finding of calcified thrombi in the pulp is not 
uncommon. The calcification of periodontal capillaries may commence in the 
capillary wall and proceed centrally, in which case endothelial cells may be 
entrapped in the ealeified body. (Fig. 7.) In some instances the calcified 
thrombosed capillaries reveal small groups of preserved red blood cells in the 
central parts. These phleboliths occur in large groups which are seen singularly 
or united by a callus of cementum or bone. 

The changes which cementicles undergo, regardless of their origin, depend 
on the condition of the adjacent tissue. We deliberately disregard the effect 
of inflammatory processes in the periodontal membrane upon cementicles, but 
emphasize the importance of functional movement of the tooth in shaping 
cementicles. We believe this is the only way to explain that there are 
eenienticles which show cementoblastie or osteoblastic apposition while others 
undergo osteoclastic resorption. The latter is particularly found on the 
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pressure side of the periodontal membrane of drifting or moved teeth. The 
inerease in the size of cementicles by primary or secondary cementum deposi- 
tion may lead to a union with either cementum or bone of the alveolar plate, 
thereby forming spurs which run in the direction of Sharpey’s bundles. Oc- 
casionally many of these spicules become united and form extensive exostoses 
along the original layer of cementum (Fig. 6), and consequently decrease the 
width of the periodontal membrane, in some instances almost completely 
obliterating it. Large formations of this nature at the apical end of a tooth 
have been indiscriminately described as cementomas, although they do not 
have the characteristics of true neoplasms. (Figs. 8 and 9.) These more or 
less heavily calcified bodies, in which individual cementicles are distinguish- 
able, are surrounded by normal, distinetly structured periodontal tissue, but 
are not the product of proliferating, young, irregularly arranged connective 
tissue, which we regard as the mother tissue of ossifying fibromas which are often 
interpreted as ‘‘cementomas.’’ The tumor-like bodies just described resemble 
the formations which develop when traumatically detached parts of the apical 
end combine by callus with the root end (Fig. 10). 

Cementicles may undergo, as mentioned, osteoclastic resorption which 
may be followed by deposition of either secondary or primary cementum. 

Many large cementicles and particularly the composite ones show frac- 
tures (Figs. 11 and 12). These are very probably due to the fact that the 
fusion of the cementicles is often not too strong, and that these larger cemen- 
ticles are subjected to pulling and breaking stresses. Fibrous and bony 
callus may reunite the fragments of the cementicles. 

Because of the drifting of teeth, we observe cementicles in the marrow 
spaces and also cementicles trapped within the kone trabeculae of the tension 
side. Findings of this sort were previously reported by Bauer and are in 
accord with Orban’s’ findings of Malassez’s epithelial rests in bone marrow. 
(Figs. 8, 10, and 11.) 

Traumas involving the periodontal membrane produce fractures of the 
cementum so that occasionally large pieces of cementum become displaced into 
the periodontal membrane. The weakness of the connection between the 
dentine and the cementum causes the fractures to occur at the cementodentinal 
junction. These fragments of cementum may undergo a variety of changes. 
In some rather recent fractures we observed blood clots undergoing organiza- 
tion between the denuded root surface and the fragment. This may lead to a 
fibrous callus which reunites the detached cementum to the root surface. 
Further development may lead to a bony union between these parts. (Figs. 
10 and 13.) Jn other cases, however, the organization of the blood elot re- 
sults in the formation of new periodontal fibers which become united with 
the root surface on one side and the fragment on the other side by means of a 
bony layer which covers both the root surface and the opposed surface of the 
fragment. This results in a double periodontal membrane, one of which is 
between root and fragment, the other between fragment and alveolar bone. 
(Fig. 14.) This proves the paramount influence of function in the healing of 
traumatized tissues of the periodontium. 














1071 


> 
vi 


MEMBRANI 


PERIODONTAL 


IN 


9 


**CEMENTICLES 


' *MOLIBUL 9U0G 94} ULYIIA aPTQUeWIeD [BolJeYyds |peWTg 
e AQ poyunoi puv suyjuep woi1y ABMB poiNnjoBly WINJUBWIOD [BoIde Jo JUOWISeIy V314, B Suaous waeadesnasetaa"et ‘Sia 


pezizeuUNnel, ay} PuBw Jay}O YORBa YAM sSniTVo Auoq Aq poazuN ,,s9fo]}JUeUIGD,, AUBUT BIA 
‘OL ‘31a 


001 9y} 





‘sniyeo Auog 


jo winjusuwed 


pus 3oor jo ydeiso0i191WM0}OUd— 6 “314 


6 ‘31a 











R 


BAUE 


H 


o 
A 
= 
S 
a 
Zz 
< 


MIKOLA 


‘Q0UBIBIdde pajoBvUuseqd BV WIN}UBUIGD BY} SUIALS ‘uINnjJUsUUVD 8Yy} UL pepNnyjoul sepoueulsD JO uleYyo Sulmoys YdeRiso191W0JoOyYqG— ZI “SIT 

‘yt 0} poppe onss!i} poyloyeo Jo SusAB] [B}UBUIGIOU! [BUOTIIPPR YM 4Se1 [BI[eyIIde UB JO UOTPBOYIO[vO JO B[NSe1 By SB paedopaAaep YOIYA dapoMUsUIV. 

B SuIMOYs sUBIqUIDU [BJUOPOLIag ‘“9uod AB[OBA[B 94} YAM pasny SI Saj[or}UeUIVD JaT[BUIs JO dN spel SYRIAN YPIAA VPOIVUBWIGD BS1B7T ‘VUOd AB[OBATR 943 
UIQVIM peddei} sepPTyUueWie. syILsuIy “‘UWINjUaUIOD AleULId pue 9Uu0g AB[OVA;e YIM sUBIquUZU [R}UOpOTIed Jo Baie Jo Yydeis019IWO}OYUq—'IL “Sia 


‘OT “Sa ‘TT ‘Si 





ait. ‘uoljouNny JO j[NSel B SB soBJINS JOO! pue 

rAd WUGSUIZBIJ BY} UBBMJOq PeUIOJ sey vUBIqWIAaU [BJUOpOTIEd MaN ‘aNss{} 9uUOq Yyory}? AQ powaaod ouv JUGUIZBIJ UINJUZUIGD pue pus 

co }OO1 BY, “auUBIquUIaW [eJUOPOTI0d 9|aYy} OUT PeyoRJep LUNzUsUIVD [eOIde Jo aooId VSB, Surmoys ydesisos01w0j,oyug— FI “Slt 

= ‘auI}UIP pepnusp ay} 0} 9U0q Aq posyoR}}¥e1 syUNWUIS BIJ 
ey} JO 9UM =‘sUBIqWIOUT [eJUOPOTIed 9Y} OJUL PXYyORJep wNyUsUIaD. JO syUsWIZeIZ ve14} Surmoys YydeRiso1owoyoyuq—' sl “SVT 





‘PT “S14 ‘EL ‘Sia 


. 


~-MBRANE 


ME 


RIODONTAL 


> IN PE 


5 


Ss 


** CEMENTICLE 











O. J. MIKOLA AND WM. H. BAUER 


Summary 


Cementicles are spherical calcified bodies lying free in the periodontal mem- 
brane. They may also be incorporated within the cementum or the alveolar 
bone or even within the bone marrow spaces of the tension side of drifting or 
moved teeth. 

They originate from calcified epithelial rests, from dystrophically calcified 
connective tissue within the areas of indefinite fibers, from small spicules of 
cementum or alveolar bone traumatically displaced into the periodontal mem- 
brane and modeled by the functional movement of the tooth, from calcified 
Sharpey’s bundles, and eventually from ealcified thrombosed vessels within 
the periodontal membrane. 

Cementicles undergo deposition of either primary or secondary cementum. 
They may also show osteoclastic resorption. Occasionally they fracture, but 
the fragments may become united by eallus. 

The fusion of free cementicles around the apical end is not considered as 
a true cementoma. 

Larger parts of cementum found in the periodontal membrane result from 
trauma. These fragments may become united with the root surface by a bony 
eallus or may be coupled to the root surface by a newly formed periodontal 
membrane. 
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A CRITICAL REVIEW OF THE AISENBERG THEORY OF 
PERIODONTAL POCKET FORMATION 


R. Gorpvon AGNEw, D.D.S., M.Sc.(DEnt.), Pu.D.,* San Francisco, CALIF. 


N THE journal of OraL SurGery, ORAL MEDICINE, AND ORAL PATHOLOGY, vol- 
| ume 1, number 11, November, 1948, page 1047, M. S. and A. D. Aisenberg 
review three concepts of pocket formation, those of Weski, Becks, and Gottlieb. 
They offer a fourth concept which, they state, will demonstrate that: 

epithelial pegs migrate apically and extend between the fiber’ bundles of the 
periodontal membrane before the fibers have become detached from the cementum. 

They show illustrations of the base of the suleus in which these epithelial 
pegs extend between areas of fibrous tissue at some distance from the ce- 
mentum. In certain instances these strands are seen to be attached to the 
cementum at single or multiple points, with intervening fibrous zones. Below 
such attachments the strands of epithelium may frequently again be seen di- 
rected outward into the membrane. They state that: 

Proliferating epithelial pegs are always observed where epithelium-lined tissues are 
irritated and inflamed, as in ulcers, infected surface wounds, and infected cysts. Since in- 
flammation is also present in the specimens shown, it is reasonable to assume that the epithelial 
attachment responds in a similar fashion. It is possible that a lysing effect upon the fibers 
by epithelium, as suggested by Wasserman, is a factor responsible for the apical migration 
of the epithelium as opposed to Gottlieb’s cementopathia theory. It might also be possible 
that there is no one cause and kind of apical migration, but that the several kinds follow dif- 
ferent type stimuli. 

It would seem to the writer that the Aisenbergs have possibly overlooked 
the full significance of the fundamental element in the Gottlieb concept of 
pocket formation,’ * that is, that the epithelial attachment, under no cireum- 
stances known to present investigators, will grow down along a cementum 
surface if that surface is coated by nonealeified cementum. The biological 
quality conferred upon such a surface, which enables it to resist epithelial 
invasion, would seem to constitute the essential factor in the maintenance of 
the integrity of the periodontal membrane. Any acceleration of epithelial 
growth, whether brought ahout by inflammation, by overloading, or by other 
causes, cannot seemingly induce the epithelial attachment to eneroach upon 
a cementum surface if the quality of that surface does not permit. On the 
other hand, as Gottlieb has repeatedly pointed out, involution processes, af- 
fecting the cementum surface and inhibiting the continuous deposition of un- 
calcified layers, would seem to so degrade the quality of the cementum surface as 
to confer upon that surface, as it were, something of the character of a foreign 
body, thus readily permitting epithelial downgrowth as a part of the well-known 


*University of California, 
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phenomenon in which epithelium seeks to envelop and to exfoliate foreign sub- 
stanees. It is significant that neither in extensive studies of human material 
nor, apparently, in the illustrations offered by the Aisenbergs, has any single 
instance been observed in which a strip of nonealcified cementum extends be- 
tween the epithelial attachment and the cementum. 

It has not infrequently been noted that, as the Aisenbergs correctly point 
out, epithelial strands may penetrate for some distance into the periodontal 
membrane. The stimulus involved may perhaps arise from inflammation or from 
other causes. There would seem to be, however, no reason to assume that such 
penetration represents in itself the essential phenomenon in downgrowth of 
the epithelium along the cementum surface. It is entirely to be expected that 
the biological degradation of the cementum surface, to which reference has 
been made and which permits epithelial downgrowth, may not take place 
evenly and uniformly over any given area of cementum surface. In its earlier 
development it may be anticipated that certain zones will deteriorate more 
readily than others. Reeognizing this possibility, one would expect just such 
a picture as is frequently encountered, that is, in which areas of biologically 
vital surface may lie in juxtaposition to areas in which the involution processes 
are more advanced. In the vicinity of the crevice base, it would thus be 
typical for epithelial pegs to attach themselves to such degraded zones of 
cementum surface in conformity to the pattern which Gottlieb has described. 
The resultant histologic picture, in consequence, would be that, in serial see- 
tion, at certain levels epithelial pegs might be seen directed apically and sepa- 
rated from the cementum?; at others, epithelium might seem to be encircling 
areas of fibrous tissue; at others, epithelium would be seen attached to 
‘‘aged’? cementum, while, cervically, areas of fibrous tissues might appear ‘(in 
any one section) to be completely enveloped—in other words, just such a 
series of pictures as the Aisenbergs have presented. 

The writer in 1933° described the phenomenon for which he suggested 
the term ‘‘suberevicular detachment,’’ in which circumscribed areas of the 
cementum surface, covered by the epithelial attachment, but not immediately 
adjoining the base of the sulcus, appear to undergo further involution changes 
in advanee of the usual even and progressive stripping away of epithelium 
from its cuticle on the cementum, producing, in consequence, areas of detach- 
ment located below the crevice base. It was pointed out that the not infre- 
quent clinical finding wherein the pocket seems to deepen abruptly rather 
than gradually may be related to such detachment. 

With regard to the metabolic factors, local or systemic or both, which may 
lead to the degradation of the cementum surface, no positive information is yet 
available. There would seem, however, to be significant evidence as to the modus 
operandi of the local tissues involved. 

Two illustrations are presented in connection with the above critique. In 
Fig. 1 we see the distal side of the upper first molar in a 19-year-old individual. 
The space A represents the side from which the enamel has been dissolved. The 
base of the suleus is seen at B. The point C represents the lower limit to which 
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the epithelial attachment has established contact with the cementum surface. 
We note a prolongation of the epithelium (D) which, at no point in this or in 


adjoining serial sections, is in contact with the cementum. It is probable that 


< arene ) wv 





Fig, 1.—Distal side of an upper first molar in a 19-year-old individual. A, Area of dis- 
solved enamel: B, base of sulcus; C, lower limit of epithelial attachment in contact with the 
cementum: D, prolongation of epithelium not in contact with the cementum. (From Gottieb, B., 
and Agnew, R. G.: Periodontology. To be published.) 


the surrounding inflammation has stimulated the epithelial growth to form the 
prolongation (D), but the status oi the cementum surface has not been econ- 
ducive to any contact below the level of the point C. 
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Fig. 2 is taken from a tooth which had been under excessive occlusal stress. 
Resorption has occurred not only into the dentine (D), but also into the enamel 
(A). Ankylosing bone has repaired the damaged dentinal surface (C) and has 
also been deposited upon a portion of the enamel surface at EF. Epithelial growth 
has been stimulated, but these cells have evidently been unable to grow down 


Fig. 2.—Specimen of dog’s tooth under experimental overstress. Resorption into dentine 
(D) and enamel (A) repaired by ankylosing bone on the dentine (C) and on the enamel (BE). 
Note the proliferating epithelium (B) at the lower end of the epithelial attachment. The 
vitality of the reparative bone prevents epithelial overgrowth. (From Gottlieb, B., and Agnew, 
R. G.: Periodontology, to be published.) 


along the reparative bone at EF. The proliferating epithelium has built up a 
whorl or ‘‘epithelial pearl’’ at B. This illustration is of special interest in that 
it indicates that not only, as in Fig. 1, ean a vital cemental surface inhibit 
epithelial downgrowth, but also, in the absence of orderly groups of periodontal 
fibers, a vital reparative bony surface may similarly resist epithelial over- 


growth. 
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In conclusion it would seem to the writer that the phenomena presented 
by the Aisenbergs may be interpreted not as a new concept of pocket formation, 
but, rather, as an amplification of our understanding of possible patterns of 
epithelial behavior in relation to the biological status of the cementum surface 
and to the various stimuli commonly encountered in this area. 


. Gottlieb, B.: 

. Gottlieb, B.: 

. Gottlieb, B.: 

1945. 

. Gottlieb, B.: 

Agnew, R. 
Int. J. 
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THE ETIOLOGY OF DENTAL CARIES: A CORRELATION 
OF REPORTS 


RaupeuH D. Tanz, B.A.,* CotumBiA, Mo. 


T HAS been estimated that between 85 and 95 per cent of the human popu- 

lation suffer to some degree of dental caries. It is true, however, that un- 

less the onset of the disease occurs before the age of 30 and usually during 
childhood or adolescence, it will in all probability not occur at all. 


History 


Today dental research holds the same position that medical research held 
fifty years ago. But with the aid of new drugs and techniques developed by 
the medical sciences, dentistry is moving swiftly forward. 

It was in 1859 that Tomes! first described histologic alterations in the 
carious tooth. He believed that the destructive changes in enamel were caused 
by the solvent action of acids from oral fluids. He also deseribed changes in 
dentine, calling attention to the transparent zone or secondary dentine which 
develops due to injury to the dentine. 

For many years it has been believed that dental caries is produced by acid 
dissolution of the calcified dental tissue. W. D. Miller? contended that caries 
results from the conversion of carbohydrate foodstuffs into acid by bacterial 
activity on the enamel surface, and that decalcification is followed by a proteo- 
lytic digestion of the organic substance. He believed that any organisms nor- 
mally present in the mouth and capable of producing acid fermentation might 
take part in the initial carious lesion. 

In 1900 Moro isolated the bacterium lactobacillus acidophilus which has 
played the most important role in dental caries studies thus far. 

In 1921 Gottlieb suggested that the carious process in enamel does not be- 
gin as an acid dissolution, but rather that it is a proteolytic action on organic 
structures. Later he claimed that acid is secondarily involved. 

Rodriguez? and MelIntosh, James, and Lazarus-Barlow‘ isolated lacto- 
bacillus organisms from carious lesions of extracted teeth, grew them in acid 
culture media, and subsequently produced carieslike lesions by immersing ex- 
tracted teeth in broth cultures of organisms located. 

Beust in 1925 observed that if one takes an incipient carious tooth and 
immerses it into lactic acid the sound enamel becomes decalcified and the de- 
eayed part remains. Thus he coneluded that perhaps a direct action of en- 


zymes was necessary. 


*#Graduate Assistant, Physiology Department, University of Missouri Medical School. 
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Theories 


1. Acid.—Miller’s classical theory, now known as the acid theory, states 
that caries is a dissolution of the enamel and dentine by acids. The problem 
of caries is the problem of a lowered pH. It is necessarily a process of de- 
calcification resulting from the action of acid-producing bacteria. 

2. Proteolytic.—In direct opposition to Miller’s theory is that of Gott- 
lieb’s. He believes that the organic pathway, the lamellae, is the clue to un- 
derstanding the pathogenesis of caries. ‘‘Acid alone is inadequate to account 
for all the phenomena of ecaries’’; foremost in importance is a proteolytic de- 
struction of organic substances in the enamel. But the greater organic content 
of the dentine does not support this process. Rather the inorganic matter of 
the dentine is removed, the carious process thus changing at the dentoenamel 
junetion.® 

Evidence 

1. Mechanical.— 

A. Hardness of Enamel.—The degree of calcification of teeth does not 
seem to affect the liability to caries. In the individuals of one family with de- 
fective decalcification some have rampant caries and others do not.® 

Miller showed that when pieces of teeth were placed in a carious environ- 
ment (bread and saliva), that in many pieces where the dentine was softened 
through to the enamel, there appeared a white powder on the inner surface 
of the enamel exactly as it is formed in natural decay. But ‘‘where the 
enamel was hard and thick without cracks or other defects it had not even 
lost its natural polish.’’ Thus a tooth of hard normal ename] and sound strue- 
ture will resist the action of acids for many years, whereas one of soft, im- 
perfect structure will decay more rapidly. 

B. Cracks—Applebaum® has shown by use of soft x-rays (grenz rays), 
that decalcification proceeds along ‘‘cracks’’ or different enamel densities, 
giving rise to protected bacterial action. Fracture is not responsible for the 
initial carious lesion. Only those areas that are not self-cleansing due to, per- 
haps, eruptive position, become carious. 

C. Proteolytic—The enamel rods (lamellae) seem to act as a barrier to 
the lateral spread of the lesion by providing organic tracts presenting a direct 
and rapid path for invasion into the dentine. Caries is evident in dentine 
underlying the terminal ends of the lamellae, although there is no evidence of 
any enamel disturbance in those areas directly surrounding the lamellae. Thus 
it seems that the bacteria associated with caries have an ‘‘affinity with the 
organic rather than the inorganic tissues and must therefore be regarded as 
proteolytic rather than acidogenic.’’** The lesions spread deepest along the 
initial point of attack—taking the form of a cone with its apex toward the 
dentinoenamel junction and its base toward the enamel surface. 

Food impaction mechanism is dependent on the position 





D. Impaction. 


of the teeth with respect to each other, and the ridges of the teeth. Perhaps 
the most important is Hirsehfeld’s® description of a type of food impaction 
in the interproximal spaces through occlusal pressure. 





1082 RALPH D. TANZ 


E. Caries of the Dentine-——Onee the carious process reaches the dentine, 
one of two things seems to occur. First the lesion may completely penetrate 
to the pulp and cause the death of the tooth, or, secondly, a dense zone under 
the decalcified dentine (known as the transparent zone), may appear and act 
as a barrier toward further penetration.® 

2. Bacteriologic.—Clinical studies of dental caries establish beyond doubt 
the association of bacteria with the development of dental caries. The lesion 
develops in characteristic areas, spreads over the surface in a pattern directly 
related to the opportunity afforded bacteria for attaching themselves to the 
tooth and remaining there with a minimum of external disturbanee. In- 
variably they begin in sheltered areas on the dental surface.’ Some men con- 
tend that deranged or altered movements of tissue fluids within the enamel and 
dentine may play an important role in the development of surface lesions.’® 

A. The Role of Lactobacillus Acidophilus—For many years a school of 
thought has existed which contends that the initial onslaught is caused by the 
bacterium Lactobacillus acidophilus. 

Characteristic of experiments carried out with the intention of trying 
to find a correlation between Lactobacillus acidophilus and earies incidence is 
that of Becks, Jansen, and Millarr.*' They attempted to answer three ques- 
tions: 

1. Is Lactobacillus acidophilus consistently present during dental caries 
activity and absent during caries inactivity? 

2. Is the reduction of refined carbohydrate intake effective in reducing 
the Lactobacillus acidophilus index? 

3. Is the reduction of high Lactobacillus acidophilus index accompanied by 
a reduction in dental caries frequency? 

Their results follow: 

1. Of 1,250 rampant caries cases, 87.7 per cent had a high Lactobacillus 
acidophilus index. Of 265 caries-free cases, 82.3 per cent had very low Lacto- 
bacillus acidophilus indices. Therefore, the presence of Lactobacillus acid- 
ophilus is a sufficient index for the diagnosis and prognosis of the disease. 

2. In 1,228 rampant dental caries cases, 81.7 per cent obtained a reduction 
of the Lactobacillus acidophilus index by reducing the refined carbohydrate 
intake in a few weeks, replacing the calories by increased intake in proteins, 
vegetables, milk, and milk products. 

3. The reduction of Lactobacillus acidophilus resulted in a drastie decrease 
in dental caries frequency. 

The close relationship between dental caries activity and Lactobacillus 
acidophilus incidence seems well founded. Bunting, Jay, Blayney, and Bradel 
reported a close correlation between the number of the Lactobacillus acidophilus 


organisms in saliva and dental caries activity. 

But even though the lactobacilli may play an important part in the etiology 
of dental caries, there is no evidence present that relates the disease to one 
specific species. The evidence seems to be that it is not a specific bacterial 


disease.® 
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The Michigan group, however, concludes that the Lactobacillus acidophilus 
is the activating or exciting agent in earies. They have based their conclu- 
sions on the fact that they have been able to recover a large number of or- 
ganisms from the saliva of patients having several active lesions; or con- 
versely have failed to recover organisms from earies-free patients.’° 

In 1925 Bunting observed a reduction in the acidophilus count and the 
arrest of caries after removal of carbohydrates, especially sugars, from the 
diet. He regards acidophilus as the causative factor in caries in man.” 

The association between lactobacilli and caries activity is now so firmly 
established that health departments in many states are providing facilities 
for salivary cultures to determine susceptibility. The University of Penn- 
sylvania School of Dentistry has recently opened up a caries control laboratory 
which accepts samples of saliva from dentists and reports back to them the 
degree of caries activity as determined by lactobacilli colony count. They may 
then suggest dietary control. 

B. The Role of Streptococci—Bibby, Rettger, Anderson, and Tunnicliff 
have attached considerable importance to the streptococci and to a lesser ex- 
tent certain yeastlike organisms, thus questioning the Lactobacillus acidophilus 
findings in earies. 

But since streptococci are uniformly present in all mouths, their pres- 
ence in the superficial debris of carious lesions and dental plaques is to be ex- 
pected. MelIntosh, James, and Lazarus-Barlow‘ demonstrated that the other 
bacterial types were infrequent in a procedure that tended to eliminate the 
gross contaminating organisms from the surface of the cavity. The high 
hydrogen-ion concentration in active carious dentine excludes ordinary mouth 
streptococci and staphylococci. 

Harrison’ found that ‘‘there was some confirmation of previous evidence 
that streptococci are more persistently associated with advanced caries of the 
dentin, whereas lactobacilli are more likely to be causally connected with the 
initiation of the enamel lesion.’’ 

C. The Role of Yeast Organisms.—Fosdick and Wessinger™ showed that in 
a symbiotic arrangement of yeast and Lactobacillus acidophilus the deealeifica- 
mouth veast 





é 


tion rate of enamel was increased. Their explanation was that 
possesses the necessary enzyme system for the production of lactic acid by the 
same mechanism that has been observed for muscle enzymes.’’ 

3. Physiologic.— 

A. The Role of Nutrition.—The laboratory experiments and those of elin- 
ical interviews differ markedly in both validity and statement of facts. The 
problem in nutrition at present seems to be one of being able to perfect lab- 
oratory experiments and to decrease sources of error where human beings are 
concerned. 

3unting pointed out that changes in diet may alter the saliva and there- 
fore the oral environment, making it more conducive for the growth of acid- 
producing bacteria, or diets may make the saliva and oral environment more 
hostile to acid-forming bacteria. 
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There is evidence to show that dietary control during the period of tooth 
development may have a considerable effect on resistance to caries. Although 
dietary control of caries is possible to a considerable extent, it is still diffi- 
eult to determine whether the action is due to systemic or to oral environ- 
mental changes. ‘‘The fact that molars erupting during the experimental 
period show changes greater than those observed in the beginning of the ex- 
periment suggests that the systemic effeet may be important also.’’" 

Experiments by Jay*® showed that dietary control on carious individuals 
lowered the lactobacillus count considerably. Afterwards they were allowed 
to ingest the same amount of carbohydrates without increasing the lacto- 
bacillus count. ‘‘It appears, therefore, that some factor other than the sub- 
strate derived from food had influenced the growth of the bacteria.”’ 


B. The Role of Carbohydrate——Studies on war prisoners and repatriated 
people show that malnutrition and an associated decrease in the diet of refined 
carbohydrates drastically reduced the earies incidence. 

In animal experiments, the diets that produce caries, invariably contain 
some fermentable carbohydrates. Without the carbohydrate, caries does not 
develop. Thus there sems to be a related factor in the conversion of these 
carbohydrates by oral enzymes into acid.’ 

Nutritionists have shown that some people can ingest a wide variety of 
carbohydrates and remain free from carious lesions, while others, under di- 
etary control, remain susceptible to caries. This indicates that there may be 
a primary protective principle which probably appears in the saliva.* 

The Michigan group believes that an excess amount of carbohydrate, and 
particularly the refined sugars, is responsible for high incidence of caries. 
They have shown that there is a marked drop in the number of lactobacilli 
in saliva following a sharp reduction of carbohydrate intake." 

Becks, Jansen, and Millarr’! pointed out, however, that the reduction of 
refined carbohydrates may have very good elinical results, but it does not ex- 
plain the disease. 


C. Mechanisms.—There are two possible mechanisms through which such 
physiologic influences might operate in caries resistance. There is the pos- 
sibility that systemic influences operate by way of the saliva or it is possible 
that they operate through pulp and dentine. It is even possible that both 
mechanisms might work together. 

It is known that stimulation of the sympathetic nervous system will cause 
cessation of the flow of saliva, and it has been suggested that caries activity 
inereases in times of stress. If so, this may account for increased caries ac- 
tivity during pregnancy."* 

Nutrition can inerease the buffering power of saliva which in turn can 
more readily neutralize mouth acids. 

Any immune reaction likely to affect the carious process should appear 
in the saliva because dental caries oceurs outside the body, having no direct 
contact with the blood. Also,:any suitable substrate of carbohydrate that is 
formed into acid by enzymes should also have its effect in the saliva because 
the food is digested. 




















ETIOLOGY OF DENTAL CARIES 1085 


In an attempt to find out the physiologic mechanism by which teeth re- 
ceive nutrition, Bartelstone, Mandel, Oshry, and Seidlin’® injected 4 cats and 
2 rats with I.'*" in the form of Nal. in physiologic saline solution interperito- 
neally. The radioactive I. appeared in those portions of the tooth to which 
fluid is transported from the blood stream by whatever mechanism. Radio- 
autograph pictures showed that radioactive I. was taken up by the tooth in- 
dieating a dynamic fluid medium existing in the calcified structures. 

‘““The results obtained demonstrate the efficacy of the use of radioautog- 
raphy with the radioactive I. as a method for studying the physiology of the 
fluid in teeth in communication with the systemic cireulation.’’ 

D. The Role of Diabetes—Cohen*®® observed that the caries susceptibilty 
of 27 young diabeties showed that there was no decrease in caries suscepti- 
bility but rather an accelerated rate of tooth decay with advancing age. 

“Limited information does not support the belief that there is an in- 
creased salivary glucose level in diabeties which predisposes them to increased 
dental caries.’’ 

It is suggested that other aspects of salivary physiology may be altered 
in diabetes. He then suggested a parotid-pancreas relationship in diabetes. 

E. The Role of Vitamin D.—Vitamin D seems to be of use in the redue- 
tion of caries after tooth eruption. It has also been shown that the incidence 
of earies is related to the total hours of exposure to sunshine.”® 

F. The Role of Vaccination.—In an immunologie approach to the problem 
of dental caries, MeIntosh, James, and Lazarus-Barlow* had as their ultimate 
aim the development of a suitable Lactobacillus acidophilus vaccine for human 
immunization devoid of the abscess-producing properties encountered by Jay. 

‘*Vaeeination of humans with vaccines prepared with strains of lacto- 
bacillus acidophilus isolated from carious dentin seemed to stimulate the pro- 
duction of a substanee having growth inhibitory properties toward the lacto- 
bacillus acidophilus in the mouth, as evidenced ky a reduction in the numbers 
of the organisms in the mouth of 19 of 20 patients so vaccinated.”’ 


4. Chemical.— 

A. The Role of Acid Production.—Acid is produced within two or three 
minutes after the application of an easily fermentable substrate; but after the 
initial drop, the pH gradually rises in an hour or so to a point above the critical 
level. However, it can be readily demonstrated experimentally that acid alone 
in whatever coneentration acting upon mature enamel does not produce true 
caries. 

Muntz has shown that the normal buffers of saliva do not inhibit produe- 
tion of acid by the microorganisms. 

It is apparent that another factor other than acid must be present to pro- 
duce the disease of earies. The destruction of the organie substance must 
necessarily be proteolytic in nature, for acid alone cannot destroy organic 


8 


tissue. 
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B. The Role of Lactic Acid Decalcification——Since the time of W. D. 
Miller we have been told that the lactic acid production by the bacterial plaque 
resulted in enamel decalcification. However, additional research showed that 
lactic acid was not always found in the carious lesion or that its concentration 
was sufficient to remove the inorganic salts of the hard tissues.*! 

Niacin is necessary for the formation of lactic acid. In the absence of it 
no lactic acid forms, and therefore no caries develops. This phenomenon may 
explain why persons with pellagra are immune to caries.'* It is known that 
lactic acid is formed rapidly in saliva from persons without caries. 

Investigations have shown that persons with a copious flow of stimulated 
saliva are less susceptible to dental caries, while those with little or no saliva 
invariably have rampant caries. 

C. The Role of pH.—Stephan*® showed that the pH dropped to a suffi- 
ciently low level as to cause the dissolution of enamel following application of 
glucose to accessible surfaces. If, however, the teeth are properly brushed, the 
characteristic pH drop does not follow. 

Kesel’ pointed out that ‘‘when caries-susceptible mouths are rinsed with a 
dextrose solution, there is an almost immediate drop in the hydrogen-ion con- 
centration. Within a few minutes sufficient acid has formed to drop the pH 
level below 5.4, the critical point at which enamel destruction can take place. 
When the pH readings are taken from areas already carious, the acid forma- 
tion is even more pronounced. When subjects resistant to caries are tested 
in this manner the decrease in pH is not signifieant.’’ Therefore, there must 
be an association between caries activity and acid formation. 

D. The Role of Fluorine.—For more than fifteen years the action of 
fluorine has attracted considerable attention on the part of the layman as well 
as the dentists and those engaged in research. The original observations 
stimulated a new field of research, but not until three years ago did the prac- 
titioner begin to take advantage of the findings. Even today there is con- 
siderable skepticism. 

The fluorine content of drinking water has been shown to reduce the in- 
cidence of caries. Armstrong and Brekhus** showed that nonearious teeth 
contain a greater amount of fluorine than carious teeth, even when taken from 
the same individual. 

Fosdick*® stated that in general persons immune to caries have a slightly 
higher fluoride content. This would indicate that a higher acid potential is 
required for their decalcification. 

Knutson** by adequate clinical testing found that four applications of a 
2 per cent Nak’. solution to the teeth of children every six months showed a 
40 per cent reduction in the dental caries incidence. 

It has been shown® that topical application of fluorides reacts with the 
enamel to produce a more insoluble chemical compound, and increases the 
hardness of enamel. Thus there seems to be an added protection against the 
softening aetion of acid. (Stannous fluoride proved to be the most effective 


compound tested.) The hardness changes were not tremendous. The most 
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important fact to note is that the protective mechanism of topically applied 
fluorides is based on a chemical change on the tooth surface. 

E. The Role of Ammonia.—Recently Kesel, O’Donnel, Kirch, and Wach?® ** 
observed the effects of ammonium salt production in the saliva on the teeth. 
They showed that in cultures of saliva from earies-free individuals developed 
during an eight-day ineubation period, it had the ability to inhibit Lactobacillus 
acidophilus growth and the conversion of glucose into acid because of the am- 
monia nitrogen produced. 

They found that Bacterium lactis aerogenes is consistently present in their 
incubated salivas and seemed to be responsible for much of the ammonia-nitro- 
gen production. 

The inhibition of the lactobacilli is not due to the alkalinity which the 
ammonia might provide, for the same alkalinity established by Na. Ac. had no 
inhibiting action. 

The source of the ammonia nitrogen is not entirely urea; amino acids in 
saliva contributed to its formation. 

Dibasic ammonium phosphate used clinically as a mouth rinse and dentifrice 
for approximately five months in earies-active persons produced a marked re- 
duction in the salivary lactobacilli counts. In vitro experiments indicate that 
a combination of 5 per cent dibasic ammonium phosphate and 3 per cent urea 
is more effective as an antibacterial and antiacidie agent than is either alone. 

‘“The development of ammonia nitrogen in the oral cavity may be re- 
sponsible for the absence of dental caries which some persons naturally ex- 
hibit. It may not need to be formed in the mouth in large quantities but, 
if it is produced by natural methods in small continuous quantities at the 
strategic points on the teeth where cavities develop, it may be effective in 
preventing decalcification of the tooth substance.’’?* 





F. Salivary Factor —Evidences that the carious process is a deealeifying 
one are those concerned with the buffering capacity of saliva. Caries-free 
individuals have the highest buffering capacity, in contrast to those with 
moderate or rampant caries. 

If the saliva is at all times saturated with the calcium and phosphate 
ions, the teeth will not dissolve. It has been shown that saliva from immune 
persons is more highly supersaturated with calcium phosphate than is the 
saliva from persons with rampant earies. 

Thomas Hill®* found that either filtered or centrifuged saliva from ecaries- 
free’ individuals when 2 per cent dextrose was added would not support the 
growth of Lactobacillus acidophilus organisms; and conversely that the saliva 
from carious individuals would support growth. ‘‘Caries susceptibility is to 
some extent due to the presence in or the absence from the saliva of some sub- 
stanee which is inhibitory to the growth of lactobacillus acidophilus. ’’ 

(*. Vaccination.—Blayney"® stated, ‘‘dental earies will continue to destroy 
the teeth of man until some simple immunizing technic similar to vaccination 
is developed.”’ 
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Summary 


It is difficult to say with finality what is the most important factor in the 
mechanism of caries. 


1. The central event is due to enamel decalcification. 

2. Mechanical factors seem to account for lowering the carious resistance, 
such as enamel cracks, thickness, organie tracks, and position of the eruptive 
teeth. 

3. Protective mechanism of dentine may act through saliva or pulp. 

4. An environment conducive to acid-forming bacteria is offered to cer- 
tain areas of the teeth. 

5. The carbohydrate diet plays a role in all probability altering the saliva 
and therefore the oral environment. 

6. Physiologic systemic influences may operate by way of the saliva or 
through pulp and dentine. 

7. Several people have pointed out the possibility of an unknown factor 
in saliva that has inhibitory effects toward Lactobacillus acidophilus in the 
mouth. 

8. Acid pH may fall low enough to cause an extremely favorable environ- 
ment for the lactobacillus growth. Acid alone cannot cause caries, however. 

9. Fluorine content of enamel seems to be related to caries incidence. 

10. In general, anything tending to prevent free flow of saliva over all the 
oral surface or to cause uncleanliness in areas of the teeth also must increase 
the likelihood of caries. Ammonia nitrogen presence in saliva has a related 
effect toward dental caries incidence. 

The essential part of prevention is to raise the resistance, but it seems neces- 
sary to establish the mechanism clearly first in order to know what the enemy 
is, how he operates, what his life lines are, and then proceed to exterminate 
him by the most expedient method. 
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Professional News Items 






Sixth Annual Dental Medicine Seminar 






The complete program for the Sixth Annual Dental Medicine Seminar in Palm Springs, 
California, Oct. 23-28, 1949, has been announced by Hermann Becks, M.D., D.D.S., of San 
Francisco, seminar president. 






A panel of seven leading medical men will make up the faculty of the seminar, which 
is devoted to improving understanding of the fields bordering dentistry and medicine. 






Morning and evening meetings are scheduled Monday through Wednesday, October 24- 
26. Afternoons between luncheon and dinner will be left open for recreation. 






The final seminar session on Thursday, October 27, will be a panel discussion by six 
of the guest speakers on ‘‘application of subjects to dental medicine.’’ 






The opening day, Sunday, October 23, will be devoted to registration, a reception, and 
introduction of lecturers. 

Dr. Becks announced the seminar meals will follow the previous ‘‘ nutrition in action’’ 
plan. Menus have been planned with high protein, mineral, and vitamin content to give a 
practical demonstration of enjoyable meals scientifically rated for maximum nourishment 









and minimum calories. 
Faculty members and their lecture schedules are as follows: 






Francis A. Arnold, Jr., B.S., D.D.S., Senior Dental Surgeon, United States Publie Health 
Service. Recently appointed assistant director of the National Institute of Dental Research, 
he has conducted studies on the bacteriology and epidemiology of dental caries with special 
emphasis on the fluoride relationship to the problem. His lectures, scheduled at 10:20 and 
11:15 a.M., October 25, will be: ‘‘The Present Status of Dental Caries Control by Fluorida- 
tion of Drinking Water and the Control of Dental Caries by Topically Applied Fluorides and 
Other Methods’’ and ‘‘A Discussion of the Mechanism of the Effect of Fluorides on Dental 









Caries Etiology.’’ 

D. Harold Copp, M.D., Ph.D., Associate Professor of Physiology at the University of 
California. His research work includes studies of medical uses of radioactive isotopes and of 
bone metabolism. Dr. Copp will speak at 9:00 P.M., October 24, on ‘‘Implications of Atomic 
Energy in Medicine and Dentistry,’’ and at 8:30 A.M., October 26, on ‘‘ Recent Developments 
in the Metabolism of Bones and Teeth.’’ 

Arthur C. Curtis, B.S., M.D., Professor and Director of the Department of Dermatology 
and Syphilology at the University of Michigan. He will speak at 8:30 and 9:30 A.M., 
October 24, on ‘‘Clinical Diagnosis of Dermatological Lesions of the Face and Oral Cavity’’ 
and ‘‘Diseases of the Hands and Nails.’’ 

Seymour, M. Farber, M.D., Assistant Clinical Professor of Medicine, University of 
California Medical School and in charge of the University Dental College’s course in internal 
medicine. He recently has completed research on treatment of tuberculosis and diagnosis of 
eancer of the lung. His lectures, at 8:30 and 9:30 a.M., October 25, will be: ‘‘ Contagious 
Chest Diseases—A Problem in the Practice of Dentistry’’ and ‘‘ Recent Advances in Diagnosis 
and Treatment of Diseases of the Chest.’’ 

Wilton Marion Krogman, Ph.B., M.A., Ph.D., Professor of Physical Anthropology, Grad- 
uate School of Medicine, University of Pennsylvania, and President of the American Associa- 
tion of Physical Anthropologists. His lectures will be: 10:15 a.M., October 24, ‘‘The Growth 
of the Whole Child in Relation to Dental Problems’’; 11:15 A.M., October 24, ‘‘The Assess- 
ment of the Degree of ‘Deviation’ From the Normal in Face and Teeth’’; 9:00 p.M., October 
26, ‘‘The Case of the Talking Skeletons.’’ 
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Balint Orban, M.D., D.D.S., Director of Research, Colorado Dental Foundation, Colorado 
Springs. The author of several textbooks, Dr. Orban will speak at 10:20 and 11:15 a.m., 
October 26, on ‘‘Classification and Systemic Aspects of Periodontal Diseases’’ and ‘‘ Tissue 
Changes Due to Occlusal Trauma.’’ 

Paul Popenoe, Se.D., Director of the American Institute of Family Relations. One of 
last year’s most popular speakers, Dr. Popenoe will discuss ‘‘ Analysis of Personality Traits’’ 
at the 9:00 P.M. seminar session on October 25. 

All facilities of the Desert Inn have been reserved for the Sixth Annual Seminar, Dr. 
Becks said. Since capacity at the resort is limited, he urged participants to make reserva- 
tions early. 

Applications should be mailed to the executive secretary of the Seminar, Miss Marion 
G. Lewis, Room 200, Hooper Foundation, University of California Medical Center, San Fran- 
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cisco 22, California. 
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Graduate and Postgraduate Courses at Tufts College Dental School 


The Division of Graduate and Postgraduate Studies at Tufts College Dental School has 
announced its schedule for graduate courses for the year 1949-1950. Graduate Work leading 
to a certificate may be taken in orthodontics, oral pathology, oral pediatrics, oral surgery, 
periodontology, prosthetics, and radiology. All courses listed are designed to meet the re- 
quirements of the respective specialty boards. Applicants interested in obtaining the degree 
of Master of Science may do so by combining their clinical courses with a major endeavor in 


a basic dental or medical science. 

In addition to graduate work, postgraduate refresher courses are offered in all fields of 
dentistry. Such courses are given on a one-day per week and on a consecutive day basis. 
Approximately forty such courses are to be offered starting in October, 1949, and conducted 
through June, 1950. 

For information regarding either the graduate or postgraduate courses, address corre- 
spondence to: 

Dr. Arthur H. Wuehrmann, 

Division of graduate and Postgraduate Studies, 
Tufts College Dental School, 

416 Huntington Avenue, 

Boston, Massachusetts, 








Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA 
FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the August issue, page 983.) 


In writing this series of articles on the principles and technique 
of exodontia, it is the author’s purpose as stated in the initial chapter 
to present in easily understandable terms salient factors pertaining to 
tooth extraction. It is primarily designed in the interest of the dental 
student and the beginner in practice, and presumably when finished 
will form the nucleus of a textbook for students. In contemplating 
the formation of such a treatise, the concept has been to compile in 
systematie form such constructive data as have been accumulated 
throughout thirty-five years devoted to the specialty. 

The springboard which inaugurated this practice was furnished 
by a close association over a number of years with the late Dr. George 
B. Winter whose pioneering work in this field not only stabilized the 
nomenclature but also created this phase of dentistry as it is practiced 
today. As before noted, in 1913 Dr. Winter produced the first concise 
text on this subject, Exodontia. Its circulation was limited; realizing 
that it needed further amplification, he shortly stopped its publication. 
Few students of this generation are familiar with this work. Reread- 
ing our well-thumbed and nearly worn out rare copy, we are impressed 
by the fact that much of the material contained therein is as valuable 
today as it was then, and that the precepts he demonstrated should 
be preserved and transmitted to present-day students. 

In view then of honoring a brilliant and painstaking researcher 
and helping to perpetuate his basic investigations, this author has been 
favored by the kind cooperation of his widow. Mrs. Winter has 
granted permission to draw freely on his text and to utilize whatever 
seems relevant. Our continuing installments, therefore, will ineorpo- 
rate a revision of his text with such added new material as seems 
pertinent to the subject—Frank W. Rounds. 


Precautionary Suggestions 
N THE practice of exodotia certain contingencies may be presented that 
require special mention, and the necessary degree of precaution should 
be exercised by the operator to meet properly these situations. Frequently 
a suecessful operation for a patient presenting peculiar features will depend 
on the ability of the operator to comprehend the condition readily and to 
adopt the correct procedure. 

Hazards of Impaired Health and Infirmities of Age.—The final para- 
graphs of our preceding installment emphasized some of the contraindications 
to extraction but coneluded with the statement that, in spite.of these, at 
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times operation becomes imperative. The decision must be made whether 
all safety precautions can be exercised when operating in the office or 
whether the patient should be hospitalized. The same line of reasoning 
should be carried out even with healthy individuals if the operation is 
difficult to perform or unusually extensive in character, and when immediate 
and continuous trained postoperative care will be needed. If the vitality 
of the patient is impaired and he is in a debilitated condition, preference 
should be given to the hospital. Even the best-regulated home with trained 
nursing available cannot match the advantages of hospital facilities. 


Time of Day for Operating—The most favorable time of day for the 
general dental practitioner to extract teeth is in the morning, as the patient 
as a rule is then in the best physical and mental condition and the operator 
is not fatigued with the work incidental to the daily routine duties of his 
profession, 

Early operations offer the further advantage of permitting any im- 
mediate postoperative sequelae, such as discomfort or prolonged bleeding, 
to be overcome, and complete recovery from the anesthetic to be attained 
before the day is over. The prospect of an undisturbed night’s sleep is 
thereby enhanced. Some operations will, however, from necessity often 
be performed in the latter part of the day. The extraction of a tooth is 
held in dread by the average person, and in many cases submission to the 
operation is not undertaken until the pain becomes unbearable. Then the 
patient goes in quest of immediate relief. 

Emergency operations also may become imperative at any time of day 
or night. If a choice is possible, however, morning operating is preferable. 


Advising the Patient Before the Operation.—It is advisable in a case 
where the associated tissues are infected or other unfavorable symptoms 
are present to appraise the patient in advance of the operation of the nature 
of the contemplated extraction. Especially should this precaution be taken 
when any diffeulty is anticipated or interference with a considerable amount 
of tissue around the tooth will be unavoidable. The patient should be given 
to understand that the extraction of a tooth such as the one under consider- 
ation will not always give immediate relief and that it will be imperative to 
give the wound proper attention after the tooth has been removed. The 
average patient is disposed to associate a certain degree of similarity with 
the extraction of teeth and be under the impression that all such operations 
are very much alike. A patient may for example have in mind a previous 
extraction of a simple character in which the parts healed immediately, but 
the case under consideration may be so entirely different, both in character 
and extent of involvement, that if the extraction proves more complicated 
than the previous one, the work of the operator may be regarded in an 
unfavorable light. It will therefore be prudent for the operator in such 
a ease to advise the patient, to such an extent as may be justified by his intelli- 
gence, as to the contingencies that may arise. In so doing, the dentist’s attitude 
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and remarks must be circumspect and well considered. The patient must be 
reassured as to the outcome and certainly must not be alarmed, but the interest 
of both parties justifies a simple explanation of the facts. 


Unsuccessful Operation by Another Operator.—A case in which another 
operator has failed in an attempted extraction of a tooth often is not 
presented until several days after the initial operation, and in the interim 
the patient has probably suffered until a highly nervous state supervenes 
in addition to the pain. The operator should make a thorough examination 
of all the affected parts, carefully observing the condition of the soft tissues, 
alveolus, and the amount of tooth structure remaining. If the pulp is ex- 
posed, which is quite frequent in such a case, it should not be disturbed 
with the exploring instrument, as the explorer can be placed against the 
marginal edge of the part remaining to determine the degree of firmness 
with which it may be attached. If the tooth does not contain a vital pulp, 
the explorer can be placed in the pulp chamber or root canal, and the 
amount of mobility ascertained. In ease several days have elapsed since 
the previous operation, the periodontal membrane is usually congested and 
the tooth somewhat loosened, which will tend to simplify the operation. 
In addition to examining the parts mentioned, the teeth adjacent to the 
tooth to be extracted should be inspected, as the previous effort to release 
the tooth may have disturbed other teeth without the patient being con- 
scious of the occurrence; the contemplated operation may unavoidably dis- 
lodge the loosened teeth, in which case the patient will in all probability 
censure the operator if he has not previously explained the existing condition. 
At the same time an examination should be made to determine whether the 
maxillary sinus or tuberosity is involved where the tooth is situated in 
close proximity to either of these parts. A thorough radiographic study 
should supplement the oral examination to determine the condition beneath 
the surface and demonstrate any abnormal root formation. 

While making the examination it should be the object of the operator 
to ascertain the cause of the failure, which may have been a misapplication 
of the forceps, lack of access, an abnormal condition of the alveolar process 
improperly applied extraction movements, interference by the patient, or 
a peculiar root construction. During the preliminaries the patient may take 
oceasion to express an unfavorable opinion of the previous attempt at ex- 
traction, but it is essential for the operator to refrain diplomatically from 
assuming a critical attitude or from engaging in any censurable discussion 
of the matter. Where a number of attempts at different times have been 
made to extract a tooth, the patient will, as a rule, voluntarily give the 
history of these attempts, and in such ease there is usually found an ab- 
normality connected with the tooth that was not recognized in the previous 
examinations. 

In many eases in which unsuccessful attempts at extraction have been 
made, it may be imperative ta administer a general anesthetic, as it will 
sometimes be necessary to prolong the operation on account of peculiar 
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existing conditions and a local anesthetic may not satisfactorily fulfill the 
requirements. 


Uncertainty of Resistance Encountered.—The degree of resistance to 
the force applied with the instrument used in the extraction of a tooth is 
always problematical. Frequently the tooth has the appearance of being 
easily released from its attachment, but great resistance is encountered 
when the instrument to remove it is applied. Then, again, its extraction may 
seem difficult, but the mere application of the instrument will release the 
tooth. The operator should always be prepared for any condition that may 
arise, keeping in readiness such instruments as may be required in ease 
unexpected resistance is encountered. He should also guard against losing 
control of the tooth in case it is released from its socket on the initial 
application of an instrument. 


Tooth Affected by Periodontoclasia.—No great amount of force is neces- 
sary, as a rule, to detach from its supporting tissues a tooth affected by 
periodontoclasia. It is advisable not to apply to such a tooth all the ex- 
traction movements that might be considered necessary for the same tooth 
if not so affected, and only such movements should be executed as may be 
required to sever the attachment. The pressure of the beaks of the forceps 
on the tooth, or only a slight movement laterally, will often release it, but 
precaution should be taken against tearing the soft tissues when delivering 
the tooth from its socket, as they often adhere more firmly than is suspected. 
Especially should care be exercised in a case in which the tooth is very 
loose and held in place only by these tissues. 


Temporary or Spurious Ankylosis.—Occasionally temporary or spurious 
ankylosis is present in a patient for whom extraction is indicated. This con- 
dition is a partial or total temporary closure of the jaws, but, as a rule, the 
teeth are not held in complete occlusion, and a slight space can be obtained 
between the superior teeth and the inferior teeth. While there are quite 
a number of affections that may cause temporary ankylosis, the most fre- 
quent cause is an inflammatory condition produced by the malposition or 
delayed eruption of an inferior third molar and sometimes, but rarely, of a 
superior third molar. 

Access to the affected tooth is the first step to be considered, but open- 
ing the mouth for this purpose cannot, in many cases, be accomplished with- 
out causing the patient great pain on account of the rigidity of the muscles 
and the extreme sensitiveness of the area involved, unless a general anesthetic 
is administered. When the patient has been anesthetized, the jaws are 
gradually separated with the wooden wedge (Fig. 71), which is adjusted 
preferably between the posterior teeth, avoiding, if possible, those that 
support artificial crowns and those that are weakened by caries. If it is not 
practicable to open the mouth to its full extent with the wooden wedge, 
a further separation of the jaws can be gained with the Allen mouth gag 
- (Fig. 72). When the mouth has been opened sufficiently to permit the ad- 
justment of the instrument to the tooth to be removed the jaws may be 
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held open with the mouth gag or with a mouth prop. Forceful opening must 
be avoided. Gentle pressure, applied as relaxation takes place under the 
anesthetic’s influence, gradually releases the muscular tension. 

When temporary ankylosis is caused by malposition of a tooth, the in- 
flammation subsides on its removal, and the jaw soon regains its normal 
function. If septic pericementitis, alveolitis, pericoronitis, or other inflam- 
mation of the tissues is associated with the temporary ankylosis, preliminary 
treatment and medication are usually instituted and the extraction postponed 
until the affected parts are restored to a more normal tone. These conditions 
will be discussed under proper headings. 


Preparation of the Patient for Operation.—If a local anesthetic is to be 
employed, the patient needs no preparation for extraction unless he is ex- 
tremely nervous or apprehensive. The operator may deem it wise in such a 
situation to prescribe or administer a sedative. One of the derivatives of 
barbiturie acid is usually selected for this purpose, Nembutal being a favored 
agent. A sufficient interval following its intake should elapse to obtain the 
desired effect. Usually one-half hour suffices. The dosage varies from one- 
half to one and one-half grains according to need. If nitrous oxide or any 
other general anesthetic is to be administered, it is essential that the patient’s 
stomach and bladder be empty. Regurgitated food constitutes a hazard 
under anesthesia, and at least four hours should be allowed to free the 
stomach of any food content. For safety’s sake even fluids are prohibited 
during this interval. The patient should urinate immediately prior to 
operation to prevent accidental voiding while relaxed under the anesthetic. 

Here again premedication to counteract nervous tension may be indicated. 
For the usual exodontia case it is seldom necessary to utilize premedicative 
agents to relax the patient. The ability of the person administering the 
anesthetic and the degree of confidence the patient reposes in the dentist 
furnish the criterion. The author’s opinion is that the indiscriminate use 
of the barbiturates in office procedure should be avoided. When the indi- 
cations present they are usually unmistakable. For obvious reasons in no 
instance should the patient be allowed to leave the office unattended while 
under the influence of the drug. Hospitalized patients are routinely pre- 
pared for operation by the employment of soporific medication. 


Preliminary Procedure.—Before proceeding to operate, the crown and 
neck of the tooth to be extracted, together with the associated tissues, should 
be thoroughly cleansed by syringing with a tepid antiseptic solution, using 
a syringe or a spray bottle connected with a compressed air apparatus. The 
neck of the tooth should then be carefully sponged with a cotton applicator 
moistened with aleohol, Zephiran, or Metaphen to sterilize more effectually 
the actual area to be operated upon and to prevent infection of the wound, 
a condition that might ensue if the debris were not removed, as, if allowed to 
remain, it would in all probability be carried under the free margin of the gum 
and into the wound during the operation. 
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Any salivary calculus that may be attached to the tooth should be re- 
moved if it is likely to interfere with a free application of the forceps or to 
be carried into the wound. If pus exudes from around the free margin of 
the gum and continues to flow after the area has been thoroughly syringed, 
absorbent cotton or sterilized gauze should be applied to absorb the exudate. 
There will, however, be cases where this method of temporarily checking 
the exudation will not be practicable on account of the large flow of pus. 
Where such a condition exists, a sufficient quantity of absorbent cotton or 
sterilized gauze is placed over the exuding area, and, when the operator is 
ready to apply the instrument, the assistant quickly removes the cotton or 
gauze, which has in the meantime absorbed the pus to such an extent as to 
permit a proper application of the instrument to the tooth. 


Relative Positions of Patient and Operator 


The Patient in the Chair—The patient should sit comfortably erect 
against the chair back with hands clasped in the lap and with fingers loosely 
interlocked. Legs should not be crossed. The knees are flexed and both feet 
are placed flat on the footrest. (Mention has been made of the two types, one 
attached to the chair and one removable.) If the patient is awake, this position 
should be maintained during the operation. If a general anesthetic is employed, 
as soon as unconsciousness is reached the chair is slightly raised, the removable 
stool taken away by an assistant, and the chair then adjusted to the desired 
height and angulation. With the attached rest, each foot is moved to allow 
the lower legs to dangle to right and left. The objective in either instance is 
to prevent a partially anesthetized person from slumping, bracing, or pushing 
with the feet and thus changing position. At the conclusion of the operation 
and before consciousness is regained the feet are replaced on the rest. 

The chair back should firmly and comfortably support the occupant with 
its upper border behind the secapulae. The headrest fixation should suit the 
patient’s wishes as far as possible but must conform to the position required 
for the extraction of any particular tooth. Fundamentally the head should 
be in line with the axis of the body. This is essential under narcosis to main- 
tain a free airway. A depressed or extended chin interferes with respiratory 
function by constricting the throat. Final head adjustment is readily made to 
suit the operator’s needs after loss of consciousness (Figs. 34 and 35). 


The Operator’s Position—The height and angulation of the chair should 
be such that the operator has an unobstructed view of the operating field, and 
should permit proper application of his instruments so that all extraction move- 
ments may be executed with precision, accuracy, and absolute control. His 
position while operating on the patient is of the same relative importance as 
the stance of the golfer when addressing the ball or of the baseball player in 
the batter’s box. When operating on the superior arch the patient’s head 
should be on a line slightly lower than the operator’s shoulder with the chair 
tilted slightly backward from the vertical. Standing at the right side of the 
‘chair, his body should be well balanced and his feet should rest solidly on the 
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Fig. 73.—Shows the relative positions of patient and operator when extracting a superior 
right molar. Note the grasp and application of the forceps and the use of the left fingers 
to protect the cheek, lip, and angle of the mouth. 

Fig. 74.—Shows the relative positions of patient and operator for the extraction of a 
superior right cuspid. 

: Fig. 75.—The positions assumed for extraction of a superior left premolar. Note the 
disposition of the fingers of the operator’s left hand. 
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floor free of the chair’s base and so placed that they cannot slip. His legs, 
slightly separated, are straight, but as extraction movements are begun they 
should be slightly bent. If operating in the anterior region, his position is 
nearer the front. To obtain proper access to posterior teeth on the left, he 
takes the front stance but bends forward to a greater degree than when ex- 
tracting the other superior teeth. The patient’s head is turned sufficiently to 
the right to provide direct vision. (Figs. 73, 74, and 75.) 

In order most efficiently to execute instrumentation on the inferior teeth, 
the operator’s positions are radically different from those assumed during 
operations on the maxillary teeth. The patient is seated as previously described, 
the head, however, being brought slightly forward by raising the pillow to a 
point where the chin is a bit more depressed but still in line with the body. 
The chair is placed in its lowest positon and tilted backward to establish the 
patient in a semireclining posture. At the conclusion of an operation it is 
tilted forward. Inferior teeth are apt to present more problems than superior 
teeth due to several factors. Among these are the mobility of the mandible, 
possible involvment of the inferior dental nerve or the mental foramen, inter- 
ference from the tongue, proximity of the mouth pack and the denser encasing 
ossistructure in the posterior region. Therefore, extra precautions should be 
taken to provide clear vision of the area to be operated, to restrict mandibular 
movement, and to have perfect control of the instruments employed. Extreme 
care must be exercised not to injure soft tissues or strike the superior teeth as 
the tooth is released following upward tractile movements. To satisfy the 
requirements best, the operator should stand back of the patient and on a 
platform. Regardless of his height, if he stands on the floor he is not sufficiently 
above the patient to execute his technique properly. The operating stool (Fig. 
36) is placed to the right rear of the chair. When ready to apply the foreeps 
he takes his stand on the stool and inclines his body forward with knees flexed. 
His feet are apart and firmly placed to prevent slipping. When traction is 
begun a straightening of his limbs increases lifting power. In this position, 
with the chair tipped sufficiently back, his head is directly over the inferior 
euspids and his vision is in the line of their long axes. If operating on posterior 
teeth on both sides of the arch the patient’s head is turned to right or left 
and the operator inclines his body to correspond. This stance permits an 
unobstructed view and direct application of the forceps to any or all inferior 
teeth. The desired amount of pressure can be gauged and properly directly 
and all extraction movements carried out freely. (Figs. 76, 77, and 78.) 
This is also the correct position for the application of exolevers to the posterior 
inferior teeth on the right side (Fig. 79). In performing lever technique on 
inferior anterior and left posterior teeth, the operator should stand on the 
floor and toward the front of the patient (Fig. 80). This is the favored 
position of many operators during forceps extractions of inferior teeth. While 
it may commend itself to some, the author believes it presents serious dis- 
advantages, namely : 































1. The field of operation is partially obscured by the introduction of the 
forceps. 
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Fig. 76.—Positions for forceps extraction of inferior right molars. Thumb and fingers 
of the left hand protect cheek, lower lip, and tongue, and control movement of the mandible. 
Fig. 77.—Position for extraction of inferior anterior teeth. 
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Fig. 78. 


Fig. 79. 


Fig. 78.—Positions for forceps extraction of left mandibular teeth. Note the direct vision 
and access. 


Fig. 79.—Application of a lever to the right mandible. The positions of patient and 
operator, the grasp of the instrument, direct vision, use of the fingers, and control of the jaw 
should be noted. 
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2. The operator’s forearm further prevents clear vision. 

3. The line of force in directing the forceps downward to grasp the tooth 
is at such an angle that much stronger wrist action is required than when the 
operator stands above the patient. 

4. It presents the probability of misjudging the exact long axis of the 
tooth, thus causing an unsecure grip to be taken on the crown. 

5. Foree is applied at an angle, thus inviting root fracture. 

6. If the tooth is in a crowded position and space for its passage is limited, 
eorreet forceps application is more difficult if the approach is at an angle. 

7. It is impossible for the operator to utilize his left hand adequately in 
stabilizing and controlling the mandible when a right mandibular tooth is to 
be removed. 

8. When previously describing the physical principles involved in the lever 
action of foreeps, the value of the long arm in minimizing the power required 
to move an object was emphasized. 





Fig. 80.—Application of a lever to a left inferior posterior tooth. The first and second 
fingers of the left hand protect the cheek, angle of the mouth, and tongue. These, together 
with the thumb under the jaw, furnish perfect control of the mandible. The correct grasp 
of a crossbar lever is demonstrated. 

The operator will find that he can dislodge an inferior tooth more readily 
with less trauma, with better vision and control, and by exerting less foree when 
he stands in back of and above the patient with the arm partially flexed than 
when he assumes a position in front and depends on wrist action (quod erat 
demonstrandum). 

If extraction of teeth from both arehes at the same sitting is indicated, 
the necessary alterations in chair angulation and positions of operator and 
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patient are easily made and become a matter of habit as soon as one becomes 
accutomed to the correct relationship. 

When operating on a child the adjustment of the chair and the postures 
of patient and operator. are practically the same as for operating on an adult. 
The little patient’s size and height must be taken into consideration however. 
Dental chairs for children are available but are rarely a part of the equipment 
in the average operating room. The ordinary dental chair, while too large 
to be ideal, is usually utilized. By placing pillows or a small hassock on the 
seat, sufficient height may be attained for the head to rest comfortably in the 
headrest when it is adjusted in its lowest position, or with the headrest dis- 
earded the upper border of the chair back may serve as a headrest. If neces- 
sity demands the extraction of a tooth for an infant, it is usually feasibly for 
the mother, the child’s nurse, or an assistant to sit in the chair and hold the 
baby in her lap. In such a case the head of the child rests against the shoulder 
of the person holding him. The chair with both occupants is then properly 
angulated. 


Position of the Operator at the Home of the Patient.—Occasionally it 
becomes necessary to operate in the patient’s home because of ill health, physical 
incapacity, or the infirmities of old age. When this is the case, as favorable 
relative positions as possible for both patient and operator should be devised. 
Since perfect vision is important and usual residence illumination is inadequate, 
a headlight connected to a baseboard attachment or to a lamp socket solves 
the problem, or a flashlight held by an assistant may suffice. 

When practicable the patient should be placed in a semireclining position 
in a low armchair as the operator is accustomed to such a posture. <A rocking 
chair will do if stabilized in a fixed angulation. Such an arrangement simulates 
the position of the patient in an operating chair in the office. A low stool or 
straight-backed chair can serve as a stand for his posterior position when 
operating on the mandible. 

If the condition of the patient does not permit removal from the bed, 
he is brought as close as possible to its edge on the right side. His head should 
be raised adequately by means of pillows. Whether operating on the maxilla 
or the mandible, and whether the patient is bedridden or able to sit in a chair, 
the operator must necessarily incline his body more than he normally does and 
adjust himself to the situation as well as the circumstances will allow. <A 
small side table draped with sterile towels will serve satisfactorily as an 


instrument tray. 


Operations in the Hospital— Whether patients are anesthetized by local 
or general agents, exodontia operations are most simply performed if the patient 
is seated in a dental chair. This is part of the equipment in many hospital 
operating rooms. If not available the operating table is utilized. The patient 
is prone but the table itself is so adjusted that his head and back are elevated. 
An operating stool is required to enable the operator to assume the correct 
position for access to inferior teeth. 
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The Operator’s Left Hand.—The thumb and fingers of the operator’s left 
hand fulfill a most important funetion during any extraction. They are 
utilized to protect the patient’s cheeks, lips, and tongue, to aid in maintaining 
the mouth pack in position, to stabilize and support the mandible, and to 
prevent the patient’s head from moving from a fixed position. The illustrations 
show how they are utilized to accomplish these essential details. Unnecessary 
trauma of soft tissues may be made negligible by intelligent and correct use 
of the operator’s left hand. If further control and protection become necessary, 
they are furnished by the assistant who, standing at the left of the patient, 
is at the same time keeping a clear field by manipulating the suetion apparatus. 





Fig. 81.—Types of mouth packs as described. 


The Throat Pack.—Many accidents have been recorded and undoubtedly 
many more unfortunate happenings, though not tabulated, have occurred 
during exodontia operations due to failure to protect the throat of the patient 
properly. If no provision is made to wall off this area, the culpability of the 
operator is evident for an open pharyngeal space presents a constant invitation 
for any dislodged object, whether it be an entire tooth, tooth root, or metallic 
fragment, to pass through the esophagus into the stomach or, still more tragic, 
to be drawn into the trachea. The inspiration of blood, mueus or pus into 
the lungs constitutes as well an ever-present menace. While the danger is 
not as pronouneed if a local anesthetic is employed and the patient is awake, 
it still exists and the precautions are as imperative. 

If endotracheal anesthesia is utilized, though this method is rarely employed 
in office practice, the throat is actually packed with a gauze strip. The term 
is a misnomer, however, under ordinary office procedures. The wakeful patient 
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cannot tolerate an obstructed throat, and unless a general anesthetic is carried 
to such depth that the pharyngeal reflexes are totally abolished, the consequent 
irritation causes gagging. The term mouth pack is more consistent with its 
actual use. Properly placed, it is inserted posterior to the area to be operated, 
completely blocking the oropharynx but not pushed back onto the base of the 
tongue and into the peritonsillar space. Care should be exercised not to force 
the tip of the tongue upward and backward as this causes a mechanical ob- 
struction to free respiration. When correctly placed this posterior dam fulfills 
two distinct functions: first, it counteracts mouth breathing by preventing the 
ingress of atmospheric oxygen through the oral cavity, thereby enabling the 
anesthetist positively to control oxygen intake through the machine when 
administering an inhalation anesthetic; second, it effectively forestalls the 
accidents mentioned. 

The materials used for these purposes are of two kinds—cotton squares 
and gauze strips (Fig. 81). The choice depends upon the operator’s preference. 
The advantages and disadvantages of each may be thus suggested. 

If cotton is the choice, it should be eut into squares adaptable to different- 
sized mouths and thick enough to fill effectively the indicated space but not 
so bulky as to obstruct the area to be operated. B grade hospital cotton pur- 
chasable in one-pound rolls is the most suitable. Highly refined cotton absorbs 
saliva too quickly and becomes sloppy. A poor grade of cotton is too coarse 
and fibrous for our purpose. The fibers of medium refinement readily pick up 
and retain dislodged objects. As a precaution against this pack being swal- 
lowed, a string of ‘waxed dental floss may be knotted into it and the ends 
allowed to extend a few inches out of the open mouth. With such a pack 
serving as a posterior dam, small gauze strips inserted anteriorly and changed 
as needed may be used in a supplementary way to assure a clean and clear field. 
Such an arrangement is the author’s choice while operating under a general 
anesthetic. If the operator prefers gauze instead of cotton, it should be cut 
into a strip long enough to fill the requirements of a dam and extend well out 
of the mouth. It absorbs moisture more readily than cotton, and if the 
operation is prolonged requires frequent replacement. Smaller gauze pads may 
be inserted anteriorly and interchanged as indicated. Either type of throat 
pack will well serve the purpose if the patient is unconscious. The patient 
who is awake tolerates the gauze strip better than the cotton square. The 
all-important requirement is that safety demands a protected throat. 


(To be continued.) 
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BRAIN ABSCESS SECONDARY TO DENTAL INFECTION 
Report and Discussion of a Case 
LIONEL Gop, A.B., D.D.S.,* New York, N. Y. 


The Argument for Extraction in Acute Infection 


Introduction.—Much that is controversial has been written and spoken 
about the dangers attendant upon the extraction of infected teeth in the 
presence of acute suppurative processes. It has been taught that operative 
procedures at such a time will aid in the extension of the infection. The 
favorable results obtained by the Lineoln Hospital Dental Department in the 
treatment of acute odontogenic infections by interventive surgery suggest 
that a re-evaluation of the problem is warranted. The following case presenta- 
tion will serve as an excellent introduction to a discussion of this subject. 


Case Report.—A 26-year-old woman was admitted on Dec. 16, 1948, in a 
comatose state. 

History.—This history was obtained from the patient’s husband. In 
October, the patient went to a dentist because of facial swelling and toothache. 
The dentist, who refused to extract the tooth in the presence of the swelling, 
gave the patient directions for rinsing her mouth and told her to return after 
the swelling subsided. The swelling increased and the patient went to a physi- 
cian, who performed an external incision and drainage and gave an injection 
of penicillin. The patient received one injection of penicillin a day for one 
month, and one injection every other day in December (amount given not 
known). Five days before admission, the patient began to have headaches, 
nausea, occasional generalized convulsive seizures, and vomiting. On the day of 
admission she had severe generalized seizures occurring about every fifteen 
minutes, consisting of rigidity of the body, flailing of the arms and legs, foam- 
ing at the mouth, and stertorous breathing. 


Physical Examination.—The patient, a thin, young Negress, was lying in 
bed, with her eyes half-open, not conscious, responding to noxious stimuli. 
The systemic examination was essentially negative and almost all symptoms 
were confined to neurologic findings. 

There was an area of induration at the angle of the right side of the 
mandible extending along the inferior border of the kody. Intraoral examina- 
tion revealed no soft tissue pathology. The lower right second premolar was 
badly broken down. The eyes were dilated, the right pupil larger than the 
left, fixed, with bilateral papilledema. The neck could not be completely 
flexed; there was no lymphadenopathy. A 1.5 em. sear was found under the 
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border of the right mandible. The lips and fingertips were cyanotic. The 
heart sounds were normal; the chest was clear to pereussion and auscultation. 
The liver was not palpable and the stomach was soft. 










Reflexes: 
Abd. Biceps Triceps Rad. K. J. A. J. Bab. 
Right 0 aoe ++ ++ 0 +4 0 
Left 0 ++ ++ ++ + ++ 0 











The temperature was 96.4° F., pulse 80, respirations 20, and the blood pressure 
120/40. 







Laboratory Data: 


W. B. C., 22,000 

R. B. C., 2,000,000. 

Hemoglobin, 10 Gm. 

Urine, cloudy and pink, no acetone, glucose, or alumin. 

Spinal tap, initial pressure over 600 mm. water, fluid contained 160 cells. 








Radiographic Report.—The posteroanterior and right and left lateral films 
showed osteomyelitis of the right ramus and body of the mandible, with 
sequestration near the lower border in the region of the right canine and 
second molar, and periapical rarefaction around the first molar and second 
premolar. The sella turcica was normal. A chest film showed moderate in- 
crease in the hilar and pulmonary markings. (Figs. 1, 2, and 3.) 










Course.—The patient was put at bed rest and an infusion of saline and 
glucose was started. Six hundred thousand units of penicillin in aqueous solu- 
tion were given immediately, and three hundred thousand in aqueous solution 








were given twice a day. 

The patient’s temperature rose to 101° F. An oxygen mask was ordered 
because of the patient’s increasing cyanosis and difficulty in breathing. 
Sodium luminal and sulfadiazine were added to the infusion. The patient 
expired eleven hours after admission. 








Autopsy Report.—The autopsy was limited to the cranial cavity. The 
pathologist removed the brain and examined the cranial floor. There was found 
to be no direct extension of the osteomyelitie process to the cranial bones. There 
was no evidence of thrombosis. The brain was tense and bulging, and could not 
be easily separated from the dura because of a fibrinous exudate over the tem- 
poral lobe. Contained within the right temporal lobe was a well-encapsulated 
abseess, about the size of a plum (Fig. 4). The abscess cavity was filled with 
a purulent material; culture of this material showed Staphylococcus aureus. 

The diagnosis was brain abscess secondary to osteomyelitis of the 
mandible. Death was probably caused by the tremendous intracranial pressure 
on the vital centers. 













Case Discussion.—The pathogenesis of the brain abscess in this case is 
dramatically illustrated by the case history, radiographs, and autopsy. 

. The lateral jaw films show that the carious teeth, the primary sources of 
infection, were apically involved by a chronic inflammatory reaction, An 
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Fig. 1. 








Fig. 2. 
Fig. 1.—Posteroanterior film of the head showing osteomyelitis of the right ramus and 
ody of the mandible with ‘‘cotton ball’’ appearance of the bone and sequestration in the right 
inine, molar, and angle areas. 


) 


Fig. 2.—Same as Fig. 1, taken at a slightly different angle. 
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acute exacerbation of this infection, which was unable to be contained by the 
local tissue defenses, occurred. The medullary and cortical bone of the 
mandible were invaded by the pyogenie¢ organisms, and cellulitis and suppuré 
tion went on unchecked. The infectious process was not localized, and “a 
body and ramus of the mandible became involved in an extensive osteomyelitic 
process. Septic emboli, from the site of osteomyelitis, were carried in the 
arterial blood to the right temporal lobe of the brain, causing a vascular oe- 
clusion and infaret. There the inflammatory process succeeded in walling off 
the infection. Growth of the brain abscess continued, however, and was 
responsible for the neurologic symptoms and the great intracranial pressure, 
which was the immediate cause of death. 


Fig. 3.—Lateral plate of the right body of the mandible showing carious second premolar 
and first molar with periapical areas of rarefaction, and sequestration in the canine and 
angle regions. 


Encapsulation of a brain abscess begins within a week of infection of 
the brain and generally requires from four to six weeks for completion. From 
the time of the patient’s first visit to the dentist until her death there elapsed a 
period of about ten weeks. 

Accordingly, we may say that there was a period of some four weeks 
during which the patient may have been treated effectively, so as to abort 
the formation of the brain abscess. Prompt intervention by the dentist at 
the onset of the infection, or the combined efforts of the physician and dentist, 
even at a later date, to remove the source of infection and treat the osteo- 
myelitis, might have saved the patient’s life. At the initial stage of infection, 
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extraction of the tooth (or infected teeth) and incision and drainage sup- 
ported by systemic chemotherapy would have been sufficient to arrest the 
infectious process. By the time external incision and penicillin therapy were 
undertaken by the physician, a septic embolus had successfully established 
itself in the brain. 

Grant’® outlines four ways in which infection can reach the brain. Here, 
there was no direct trauma to the skull; neither did contiguous extension take 
place, although osteomyelitis was present; nor did the autopsy show evidence 
that infection was borne through the venous channels. The fourth method 
of infection, that of metastatic abscess due to an infected embolus arising from 
the site of osteomyelitis and carried in the arterial circulation, may be as- 


sumed. 
Staphylococcus aureus, the organism cultured from the abscess, is the 
bacterium most commonly found in osteomyelitis and in brain abscess.'* 2° 


Fig. 4.—Horizontal section through the brain showing large abscess in the right temporal lobe, 
with no communications to the ventricles. 

Review of the Literature.—An incomplete search of the literature reveals 
that death attributable to dental infection or as a result of dental treatment 
in the presence of infection is not so uncommon as to be ignored. 

The literature treats almost exclusively of fatalities due to extraction in 
the presence of acute infection. A careful review of the published reports 
at hand shows that in many eases pertinent data have been omitted or are 
unavailable. Thus, the casual reader may assume that the extraction of a tooth, 
per se, in the presence of infection will cause the spread of infection. Thoma,”° 
in speaking of extraction in the acute stage of infection, said: ‘‘Extraction 
of such teeth is not a more serious undertaking than making an incision. .. .’’ 
There appear to be too many unknowns in these eases for accurate and final 
appraisal. The literature will be reviewed critically, in an attempt to show 
that extraction during the acute stages of infection is not, of itself, the cause 
of spread of the infectious process. 
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Haymaker,’* in an excellent analysis of twenty-eight cases of fatal infec- 
tions of the central nervous system and meninges after tooth extraction, came 
to the following summary and conclusions: 


(1) Extractions are believed to have initiated or precipitated the infective process in 
virtually all cases, (2) the number of teeth extracted vary—danger lies elsewhere than in 
multiple extractions, (3) teeth were removed for a number of reasons in various cases, (4) 
bacteremia as the immediate result of extraction is frequent (50 per cent of twenty-eight 
eases reported), (5) the hygiene of the mouth was not shown to have an especial influence, 
(6) molars were the predominating teeth extracted, (7) spread of the infective organisms 
to the intracranial cavity by way of the general circulation occurred in ten instances. 


In none of the cases cited were intimate details of the operative procedure 
for extraction recorded. Of especial interest are Haymaker’s second, third, 
and fifth conclusions. It has been thought popularly that the dangers of ex- 
traction rise with the number of teeth extracted and the conditions of gross 
sepsis in the mouth. In this series the reasons for extraction vary from earies 
to malposition of teeth. 

Kemper and Aseltine’® reported two cases of intracranial lesions result- 
ing from dental infection. The authors commented that the cases were pre- 
sented ‘‘to stress the possible dangers of primary dental infection and the im- 
portance of early and adequate treatment.’’ In the first case, the reasons for 
extraction and the technique used were not available. The second case gave a 
history of an abscessed second mandibular molar which had been incised and 
drained, with immediate relief to the patient; however, there was no extraction. 

Miller’® presented a case of multiple brain abscesses found at autopsy, 
in a man who had had a tooth extracted eight days before admission to the 
hospital. The patient was admitted for postoperative infection and cellulitis. 
The course of his disease developed subsequently. Again no information re- 
garding surgical procedure is available. 

In a fine study of twenty-four deaths due to dental infections (autopsies 
were performed on twenty-two of the twenty-four), Moezar’® illustrated the 
main pathways for the spread of dental infection: 


(1) Acute dental infections most frequently spread in the organism through spaces 
in connective tissues (fourteen out of twenty-four) and infection is carried off by these 
tissues in a direct way into the cranial cavity, larynx, and mediastinum; (2) in the smaller 
proportion of the cases (ten out of twenty-four), infection spreads in an indirect way to the 
distant organs through the medium of blood and lymph vessels, the sinuses and orbits; (3) 
general pyemia occurred only twice in twenty-four cases. Sepsis was not found in any 
case. 

It is of interest to note that in both Méezar’s and Haymaker’s series of 
cases, the percentage of deaths due to the spread of infection through the 
circulatory routes (arterial, venous, and lymph channels) is roughly the same 
(about 40 per cent). 

Two cases of subdural abscesses are reported by Bacchi,’ who suggests 
that the infections were introduced by unsterile needles. The reasons for ex- 
tractions were not given. 
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In a clinical and necropsy study of ten cases, nine of which were deaths 
following tooth extraction, Kuhn et al.’* divided their findings into four 
groups: acute thrombotic vascular complications, regional acute inflammatory 
complications, blood dyserasias, and rekindling of a latent remote lesion. A 
study of these case histories indicates that in most instances there was ade- 
quate systemic preparation for the deaths of the patients, and that the extrac- 
tion of teeth was only a terminal factor. A consideration of the necropsy find- 
ings reveals that the processes responsible for death might well have been far 
advanced before the teeth were extracted. Those cases in which teeth were 
extracted from people suffering from blood dyserasias and systemic conditions 
indicate that there was a mistake made in the judgment of the operators. 
Surgery of any kind in such eases is contraindicated without adequate 
preparation of the patient. 

Nesbit’? reported a case of death following the extraction of two maxillary 
molars. The history showed that the patient had swelling, tenderness of the 
cheek, and headaches of several days’ duration. One week later, under procaine 
anesthesia, two upper molars were removed and the area was curetted. The 
patient died five weeks after the onset of illness, and on the seventeenth day 
after his admission to the hospital. The autopsy disclosed osteomyelitis of the 
right maxilla, extension of the infection along the right maxillary nerve to the 
semilunar ganglion, meningitis, abscess of the right temporal lobe of the cere- 
brum, and multiple abscesses of the lungs. 

The spread of infection appeared to be by direct extension into the cranial 
eavity and by the cireulation into the lungs. It cannot be said with certainty 
whether or not the infection advanced of itself or was aided by the curettage 
performed at the time the teeth were removed. 

Darlington,’ in a review of the causes of death and their relation to 
dentistry, concluded that death as a result of dentistry is very exceptional, that 
a combinafion of causes often seems to act to produce death, and that the infre- 
quency of dental deaths depends on both careful dentistry and the natural de- 
fenses of the mouth. 

Ewing’ described a ease in which a mandibular third molar, surrounded by 
a well-loealized infection of three days’ duration, was removed under general 
anesthesia. Following extraction there was a definite relief from pain; how- 
ever, that same evening the patient was admitted to the hospital with a tem- 
perature of 102.9° F. Local treatment and chemotherapy were immediately 
instituted. Fifteen days after extraction blood cultures were negative for 
Streptococcus viridans. Death was actually caused by the exsanguination of 
the patient, due to the erosion of the external carotid artery by a deep-seated 
abseess in the neck. This abscess had progressed undiscovered and may well 
have been present at the time of extraction. 

One of the most rapid means for the spread of an infection is by way of 
the blood stream. In view of the possible or actual danger of bacteremia after 
tooth extraction, three studies are presented. 

Faillo® reported the blood findings on twenty patients before and after 
extraction of teeth. He found that extraction is followed by an immediate 
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leucopenia and then leucocytosis (traumatization of any tissues of the body will 
produce this result), that in 40 per cent of the cases bacteremia was observed, 
and that the use of the electric cautery about the gingiva was found to be of 
benefit in reduction of bacteria about the root apices. 

In a study of bacteremias following dental extractions, Burket and Burn? 
found: 

(1) That the frequency of bacteremia could not be associated definitely with the 
degree of oral sepsis present or the severity of the operative procedure, (2) bacteremias 
were transient, the mechanism by which the organisms enter the blood stream is not yet 
established, (3) attempts to sterilize the gingival crevice revealed the inadequacy of the 
method and antiseptic used (iodine), (4) that organisms in the gingival crevice can be 
forced into the blood stream during dental extractions. 


In this study a lower incidence of bacteremia was found as compared to the 
60 to 70 per cent reported by Okell and Elliot. The authors ascribe this differ- 
ence to the use of Adrenalin in the local anesthetic they used (the English 
investigators used general anesthesia). 

Paquin’® reviewed the dangers of bacteremia in patients who presented a 
history of cardiae disease. He concluded that the removal of dental foci is 
indicated if there is a previous history of endocarditis; however, a medical 
history and medical advice are necessary. The author claimed that bacteremia 
is an entity in a far larger percentage of cases in which dental surgical 
measures are employed than is supposed. He goes on to say that if endocarditis 
is present, premedication of the patient is essential; without the evidence of 
endocarditis, and the body defenses being apparently adequate, the presence 
of a bacteremia is of negative importance. 


The Argument for Extraction in Acute Infection.—The principal argu- 
ment advanced against the removal of teeth during the acute stage of infee- 
tion is well presented by Padgett'* who said: 

It seems wise to emphasize that it is an almost universal rule in surgery not to do any- 
thing during the acute stage of an infection which may tend to break the cellular wall which 
the natural defense mechanism of the body throws down to attempt to prevent the ingress of 
bacteria into the body generally. 


Feldman® regards all acutely infected teeth as foreign bodies that should 
be removed quickly and thoroughly in order to establish better drainage for 
the relief of the pathologic conditions they cause. He maintains that adequate 
drainage is the fundamental of all surgery, and that the failure to remove 
teeth about which there is suppuration is to disregard the prime principle of 
surgical practice. He continued: 


Granted that the infectious process goes on after the removal of an abscessed tooth, we 
have no right to assume that surgery was resorted to prematurely, therefore the ‘‘spread’’ of 
the infection. The instances in the author’s (Feldman) experience where improvement has 
followed tooth removal no matter how acute the inflammatory symptoms, far outnumber the 
disappointments. . . . Retention of teeth which are responsible for suppurative conditions, 
without an effort to establish adequate drainage by extraction, and incision of the soft tissues 
definitely encourages involvement of the hard tissues with progressively destructive changes. 
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In speaking of odontogenic infection as one of the causes of suppurative 
osteomyelitis, Thoma”’ stated : 

Extraction of teeth during the acute stage of tooth infection is made a great deal of 
by many writers; I have always considered extraction of a tooth the most simple surgical 
method of establishing drainage. 

The fate of an infectious process is determined by the virulence of the 
invading organisms and the resistance of the host. To these must be added 
a third faetor—the measures introduced to combat the bacteria and raise the 
host’s resistance. Acute suppurative processes are manifested by pain, tem- 
perature, and swelling; and it is vital for the comfort and health of the patient 
that these symptoms should not continue unattended with the hope that they 
will become chronie. 

Coolidge* has given in detail the treatment of teeth in all stages of acute 
infection. He stresses that ‘‘it is always advisable to carefully consider the 
patient’s general health and value of the tooth to the patient. A complete 
control of the abseess is usually possible, but if extraction of the tooth is 
advisable, it should be extracted without delay.’’ The principles of treat- 
ment as given by Coolidge are to establish drainage of the inflammatory 
products and pus and to control the infection by a strong antiseptic solution. 
He states that the acute inflammatory reaction is more susceptible to treatment 
than is the chronic proliferative condition. 

The dangers inherent in the temporizing policy of managing infected 
teeth in the presence of acute infection must not be minimized. In the 
majority of cases a chronic state will be attained, but meantime the patient 
has suffered needlessly. The probability for the successful retention of a 
chronically infected tooth is lessened; the danger of further infection may 
still be present, since apical chronic inflammatory tissue often contains bac- 
teria,* and other teeth may be affected before the acute condition becomes 
chronie. 

The case presented illustrates the dire possibilities which may result when 
an affected tooth in the presence of an acute suppurative process is allowed 
to remain in the mouth. Suppurative periostitis, suppurative osteomyelitis, 
and localized osteomyelitis are not uncommon sequelae of tooth infection.”° 

In the literature quoted, with one exception (Kuhn et al.) all cases 
terminated fatally. However, the determination of the cause of death is not 
always easy, and is sometimes impossible. The factors involved are numerous: 
bacterial virulence, physical condition of the patient, preoperative preparation 
of the patient, instrument sterility, choice of anesthetic, surgical procedure, 
and postoperative care of the patient all play a major role. Unless the very 
intimate details of each case are known, it cannot be said that extraction in the 
presence of acute infection was the cause of death or complication. Thoma 
wrote that in many eases it is not the extraction of a tooth in the presence 
of suppuration, but the lack of aftercare that caused disastrous results.” 


Management of Teeth in Acute Infection.—The following is summarized 
from the procedures as outlined by Feldman and Thoma. 
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Indications for Operation.—Operation is indicated in the case of: (1) 
Intractable pain from pulpitis or pericementitis; (2) dentoalvoelar abscess on 
multirooted and anterior teeth, affected periodontally, fractured or badly 
decayed ; (3) periodontal abscess with lateral or interradicular bone destruction ; 
(4) pericoronal abscess of mandibular third molar; (5) dentoalveolar abscess in 
the sick; (6) sinusitis in the presence of pulpless teeth. 


General Preparation of the Patient——Patients who are suffering from 
systemic disturbances such as cardiovascular disease, diabetes, blood dyserasia, 
ete., must be hospitalized and given penicillin preoperatively. Those patients 
who are systemically affected by local disease such as Vincent’s infection must, 
too, be protected by penicillin therapy. 


Anesthesia.—The anesthetic of choice is general. 


Operative Preparation—The entire oral cavity, including the gingival 
crevices, should be sprayed with sodium perborate or Zephiran solution. 


Operative Procedure——Depending upon the stage of development of 
alveolar pathology, extraction alone or extraction and incision and drainage are 
necessary : 


Cutvestion elene } apical dentoalveolar abscess 


periodontal abscess 
Extraction and incision gingival abscess 
and drainage subperiosteal abscess 

Curettage of the alveolus or infected area in contraindicated. 

Feldman feels that if there is fracture of the roots during the extraction of 
infected teeth, an attempt should be made to recover them at the time, if the 
operator feels that he is technically equipped to do so. He (Feldman) goes on 
to state that exception may be made to this policy when dealing with an acute 
suppurative process about a mandibular third molar. In this condition the 
root ends are not usually concerned with the pathologic state. Mere removal 
of the crown of the tooth will relieve the symptoms of acute infection which 
spring from the erypt and tissue flap surrounding the crown. This should be 
done when further surgery at the time might lead to complications for the 
patient. 

A drain should almost always be placed in the alveolus to insure continued 
drainage. 


Postoperative Treatment.—In those eases in which systemic disease is 
present or in which the infection is severe, penicillin should be given to control 
bacteremia. Ice bags or hot, wet external applications (depending upon the 
stage of the infectious process) should be applied to the face for fifteen minutes 
every hour until facial contour is normal. Warm saline irrigations should be 
continued until all signs of inflammation have subsided. 


Conclusion.—The consideration of the problem of extraction in the 
presence of acute infection may be concluded by a quotation from Méezar: 


Herewith a misconception may be cleared up which is rather widespread among laymen, 
jurists and also physicians in the question of these death cases, namely, the belief that in every 
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case the death was a consequence of the extraction of a tooth, whereas the extraction was but 
an attempt to heal an existing dental infection, which could never exert a detrimental in- 


fluence upon the progress of the disease. 


Summary.—1. A case of temporal lobe brain abscess secondary to tooth 
infection, occurring without interventive surgery, has been presented. 

2. The argument favoring extraction in the presence of acute infection 
has been advanced by this critical review of the literature which reports 
fatalities after tooth extraction. 

3. A sueeessful procedure for the management of teeth in acute infection 
is given. 
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' FOREIGN BODIES IN THE SUBMANDIBULAR FOSSA 


RaLpu W. Epwarps, D.D.S., Kansas Crry, Mo. 


HE submandibular fossa is a depression on the medial surface of the body 

of the mandible which is bounded superiorly by the mylohyoid ridge and 
inferiorly by the lower border of the mandible. It is occupied chiefly by a 
portion of the submandibular gland. In addition to infections, it is of im- 
portance to the oral surgeon kecause of the accidental introduction of foreign 
bodies, teeth, or parts thereof into this region. 


Case Reports 
Case 1.— 


History.—A man, aged 58, was admitted to the University of Kansas Hos- 
pital on April 6, 1945, with a chief complaint of an infected jaw. in October 
of 1944 a dentist had attempted to remove the right mandibular third molar 
which was in a horizontal position in an edentulous mandible. His efforts sue- 
ceeded only in fracturing the coronal part of the tooth, leaving the roots and 
bifureation of the tooth in the jaw. Early in February of 1945 the same 
dentist attempted to remove the roots, but exerted too much pressure with an 
elevator and foreed the tooth roots from the jaw, through the flcor of the 
mouth, and beneath the mylohyoid muscle. 


Clinical Examination.—The mouth was edentulous. An indurated swell- 
ing in the floor of the mouth on the right side had caused the tongue to be 
deviated to the left side of the mouth. Through a laceration in the floor of the 
mouth on the right side, frank pus was emanating. A marked degree of tris- 
mus existed. Extraorally a cellulitis existed in the right side of the neck. 
Temperature was 99.8°, pulse 90, respiration 20. 


Laboratory Examination.—April 6, 1945. Blood: R.B.C. 4,920,000; W.B.C. 
10,200; Hb. 89 per cent. Wassermann and Kahn: negative. Urine: alkaline. 
Sp. gr. 1.014. Scattered pus cells. 


Roentgenographic Examination.—An extraoral roentgenogram of the right 
mandible showed a foreign kody at a point midway between the retromolar 
area and the angle of the mandible (Fig. 1). The object resembled the roots 
of a molar tooth in an inverted position. Stereoroentgenography confirmed 
that the tooth was medial from the mandible. 


Treatment and Course-——Hot magnesium sulfate packs were applied con- 
tinuously to the right mandible and neck, supplemented with hot saline oral 
irrigations every two hours. Sulfadiazine, 3 Gm., was given immediately, fol- 
lowed by 1 Gm. of the drug every four hours. Codeine sulfate was used for 

From the University of Kansas Medical Center, Kansas City, Kan. 
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the relief of pain. By April 10 the swelling and induration in the neck and 
floor of the mouth had subsided and the emanation of pus had virtually ceased. 
The blood level for sulfadiazine on that date was 12.1 mg. 

On April 11, 1945, following premedication with morphine sulfate, gr. \%, 
and atropine sulfate, gr. 459, anesthesia was induced by Pentothal Sodium. 
An incision was made along the crest of the edentulous right mandible from a 
point 2 em. on the anterior surface of the ramus, downward and anteriorly 
to the second premolar area. The mucosa on the medial surface of the 
mandible was retracted and the attachment of the mylohyoid muscle from 
the mylohyoid line was severed in the region of the second and third molars. 





Fig. 1.—Roentgenogram of right mandible showing tooth lying in posterior portion of sub- 
mandibular fossa. 





Fig. 2.—Photograph of fractured tooth after removal from submandibular fossa. 


By blunt dissection the tooth was located in the submandibular fossa and re- 
trieved with a curved hemostat (Fig. 2). Sulfathiazole powder was liberally 
sprayed by insufflation beneath the tissues in the area of the operation, and the 
mucosa was closed. Codeine sulfate, gr. 88, was administered for the control 
of postoperative pain. On April 12 the white cell count was 6,400. Improve- 
ment continued and the patient was dismissed from the hospital on April 14, 
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1945. On May 15, 1945, a postoperative examination revealed the oral mucosé 
healed and intact. No induration of tissue existed. 


Case 2.— 


History.—A man, aged 36, was referred on Oct. 18, 1944, for the removal 
of a tooth root. That same day his dentist had removed the right mandibular 
third molar but had fractured the anterior root. In attempting to remove 
the root the dentist forced it through the medial surface of the mandible. 


Clinical Examination.—Oral examination revealed a right mandibular 
third molar socket with the mucosa about it badly lacerated. 


Roentgenographic Examination.—An intraoral roentgenogram of the right 
mandibular third molar region revealed the tooth sockets to be devoid of root 
fragments. At a distance of approximately 0.5 em. inferiorly to the bottom 
of the anterior root socket a foreign body, identified as a root apex, was seen 


(Fig. 3, left). 


Fig. 3.—Left, roentgenogram of root fragment lying in submandibular fossa directly 
beneath the anterior socket of the third molar. Right, showing the region after the removal 
of the root fragment. 


Diagnosis: Tooth root in the submandibular fossa. 


Treatment and Course.—On Oct. 18, 1944, under 2 per cent procaine an- 
esthesia, the root was removed. An incision was made on the anterior surface 
of the ramus of the mandible; it extended downward and forward along the 
lingual border of the socket and terminated in the second premolar area. The 
mucosa was retracted and the attachment of the mylohyoid muscle was severed 
in the second and third molar region. The root was located in the subman- 
dibular fossa and removed with a curved hemostatic forceps. Sulfathiazole 
powder was introduced into the area of operation by insufflation. The mucosa 
was closed with silk sutures. Codeine sulfate, gr. 88, was prescribed for pain 
control, and gargling with hot saline every two hours was ordered. <A roent- 
genogram made immediately after the operation showed the region free of a 
foreign body (Fig. 3, right). A slight swelling of the soft tissues in the region 
of the operation occurred, but disappeared within forty-eight hours. Recovery 
was satisfactory and the sutures were removed on Oct. 25, 1944. 
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Comment 

It is evident that the accidents discussed in this report are due, at least 
in part, to carelessness. In the removal of impacted or malposed- mandibular 
third molar teeth, great force with an elevator should never be necessary to 
dislodge a tooth or a root fragment from the socket. Removal of sufficient 
bone about embedded teeth or roots will enable these structures to be delivered 
from the jaw with minimum effort. 

In some instances the mandibular second and third molars have root 
apices which within the jaw extend beneath the level of the mylohyoid ridge. 
Cryer’ had recognized this relationship of mandibular molar teeth to the sub- 
mandibular fossa and the danger from infection associated with this relation- 
ship. He cited, furthermore, that mandibular third molars could be in an in- 
verted position and erupt into the submandibular fossa.’ 

Because mandibular third molar roots may extend beneath the level of 
the attachment of the mylohyoid muscle, extreme caution must be observed 
in the removal of root apices in this region. Normally the third molar tooth 
is in a medial position in the mandible, and the cortex in this region is much 
thinner than the cortex on the lateral surface. Undue pressure placed upon a 
root apex in a mandibular third molar socket could force the root through 
the cortex and into the submandibular fossa. 

Two patients with misfortunes arising from the accidental introduction 
of portions of teeth into the submandibular fossa have been discussed. To 
avoid this mishap one should be extremely cautious in the removal of third 
molar roots. 

References 
1. Cryer, Matthew H.: The Internal Anatomy of the Face, Philadelphia, 1916, Lea & 
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PSYCHOMOTOR EFFECT IN ATHETOID PATIENTS 


Report of Two Cases 


SipnEyY L. Horowitz, D.D.S., B.S., New York, N. Y. 


I 


ITHIN recent years cerebral palsy has emerged as a problem demanding 

increased attention by the medical profession. The condition was origi- 
nally thought to result from birth trauma. Current statistics, however, though 
fragmentary, indicate a constant, regular distribution, with seven cases of 
cerebral palsy oceurring in every 100,000 births.'"'* Thus, failure of brain 
development in utero, Rh reactions, and a number of other factors should 
be considered of etiological significance. Postnatal accidents or infections 
affecting brain development may also cause cerebral palsy. 

Cerebral palsy is a generic term which includes several subdivisions, each 
a type of neuromuscular incoordination. 

Spastic paralysis occurs with lesions of the cortical motor areas of the 
brain, resulting in a hyperactive stretch reflex. Reciprocal movements of 
antagonist muscle groups are prevented or restricted. 

Athetosis implies involuntary movement. Constant, involuntary reflex 
muscle contractions result from lesions of the extrapyramidal tracts. 

Ataxia, in which balance is disturbed; rigidity, characterized by muscular 
stiffness, and tremor are other symptoms frequent in cerebral palsy. 

In most instances these phenomena occur in combination. The athetoid 
and spastic paralysis groups together comprise about three-fourths of the 
reported cases of cerebral palsy. 


II. Personality Maladjustment of Physically Handicapped 


There exist in the literature two schools of thought concerning the 
route by which personality maladjustment occurs in the physically handi- 
capped. One group of authors feels that the mere presence of a physical 
handicap is, in itself, sufficient to produce personality disorder. Others main- 
tain that poor family emotional environment is the prime factor in causing 
maladjustment. 

Phelps says, ‘‘... the presence of the cerebral palsy itself is not the basic 
[factor] for the type of response to situations, but rather [it is] the specific 
type of motor disturbance which is the determining factor.’’ Responses are 
considered psychologic variations of first, the early acquisition of the handi- 
cap, and second, the result of the various types of the involvement. Athetoid 
patients, for example, Phelps found to show abnormal displays of both anger 
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and affection alternately, these ‘‘swings’’ being so constant as to constitute 
part of the athetoid picture.* 

Wile* believes that crippling affects intelligence, stability, and social 
equilibrium through interference with normal development, affecting the 
‘‘emotional evolution.’’ 

The appearance of an inferiority complex in childhood as the result of 
crippling has been studied in conditions other than cerebral palsy.° 

Lord® feels that the parent relationship is the decisive factor when per- 
sonality maladjustment oceurs in children with cerebral palsy. The child’s 
adjustment depends on the emotional stability rather than the intellectual 
attainment of the parents. Children of normal or nearly normal mental 
development presented the major adjustment problems, ‘‘. . . some of this 
group [being] in practical control of the situation through domination over 
their parents,—willing slaves who cannot cope with the demands of a do- 
mestie tyrant who is physically helpless.’’ 

Kammerer? worked with young patients who had osteomyelitis and 
scoliosis, and concluded that, ‘‘. . . there is little evidence of consistent influence 
of erippling on inferiority, social maladjustment or compensation.’’ Crip- 
pling, he feels, is only one more undesirable influence in the child’s life, and 
whether maladjustment occurs seems to be dependent upon the number and 
severity of problems confronting the child. No evidence was found to sup- 
port Wile, but Kammerer does not feel either that the family attitude toward 
the defect is of consummate importance. 


III. Case Histories 
More than forty individuals with cerebral palsy were examined over 
a period of six months. Examination of the oral cavity was made routinely 
as these patients presented for general medical examinations or for physical 
therapy. Approximately one-half of the group examined were athetoid, the 
remainder being spastic. 
Cases of the athetoid type were selected for more detailed study for two 


reasons: 


1. Their involuntary reflex movements seemed to present a great ob- 
stacle to the successful performance of comparatively precise dental tech- 
niques. 

2. Among the athetoid individuals examined there seemed to be no dis- 
cernible correlation between the severity of the incoordination and the amount 
of dental treatment which had been rendered. One very severely involved 
athetoid patient had been receiving periodic dental care for many years. 


The ease histories which follow are those of two athetoid patients of about 
the same degree of involvement who presented for dental treatment within 
the same week. Both were boys of the same age, and both attended the same 
elass for the physically handicapped. Parents and therapists of both were 
available for consultation. It has thus been possible to evaluate comparatively 
the reactions of each of these patients to dental treatment over a period of 
many months. 
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Case 1.—The patient was a white male, aged 10, displaying moderately 
severe athetosis with involvement of the extremities, neck, and facial muscles. 
There was a brother, aged 15, of normal mental and physical development. 


Previous Dental History.—Diagnostie procedure during orthodontic con- 
sultation had ineluded intraoral and extraoral roentgenograms, and impres- 
sions for study casts. There had been no restorative dental treatment. 

At his first visit the patient seemed to be bright, gregarious, and in- 
quisitive. He answered questions in good humor, professing to enjoy school 
and group activities. The mother appeared to be an intelligent, industrious 
woman who worked as a clerk in a ‘‘super market’’ in order to bolster the 
family finances. The father’s work, unfortunately, made it impossible to ob- 
tain an interview with him. The mother described the family life as ‘‘normal”’ 
and ‘‘cheerful.’’ She disclosed the fact that the athetoid boy had been con- 
signed to an institution for the feeble-minded at the age of 7, being at that 
time unable to speak, read, or write. The parents had refused to accept what they 
felt to be an unjustified appraisal of the boy’s abilities. Adequate training 
and therapy had been provided despite severe strain on the family economy, 
with the result that the boy had reached, within a three-year period, a state 
of self-sufficiency which could be considered normal for his age. 

The patient expressed a willingness to cooperate in the contemplated 
treatment and at first sat quietly in the dental chair. However, when the 
dental handpiece was brought toward his mouth, the boy became so hyper- 
kinetic that the handpiece was removed in order to prevent possible injury. 
These jactitations ceased gradually. The patient then began to ery, although 
up to this time no real attempt at rendering treatment had been made. When 
quiet, he revealed an intense fear of anything that would ‘‘hurt’’ him. It 
was possible to allay this fear at subsequent visits through the use of local 
anesthesia. The boy never again experienced the excessive dyskinesia which 
had occurred at the time treatment was originally attempted. Several carious 
teeth were restored over a period of months. 


Case 2.—_The patient was a 10-year-old white male with moderately severe 
athetosis and involvement of the extremities, neck, and facial muscles. There 
were no siblings. 

Previous dental experiences had been traumatic. Several dentists had 
attempted treatment unsuccessfully. The parents felt that this was due to 


>? 


the fact that these dentists had ‘‘had no patience’’ with their son because of 
his physical handicap. 

The patient appeared apprehensive and agitated when first seen in the 
dental waiting room. His dyskinesia was plainly apparent. The boy was 
resistant and evasive in answering questions, despite parental prompting. He 
volunteered the information that he ‘‘liked to read and play by himself,’’ 
and that he did not ‘‘care much’’ about participating in group activities with 
other children in his class. The mother seemed to be a somewhat inadequate 
person, relying on her husband and son for even simple decisions. Her ex- 
tremely overprotective attitude toward the child was specifically in evidence 
by her determined insistence on the unessential cosmetic restoration of two 
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chipped anterior teeth. The father, a businessman, was frequently required 
to leave his place of business to accompany the koy to dental appointments, the 
mother being unequal to this task. What little control the father exercised 
over the koy resulted from a series of ‘‘targains,’’ in which the boy seldom 
kept to his share of the agreement. 

At the start of each visit the boy reaffirmed his desire for treatment and 
his willingness to cooperate. His dyskinesia increased markedly when he was 
seated in the dental chair, however, and if an attempt at treatment was made 
his ineoordinate movements became so violent that it became necessary to 
exercise restraint lest the hoy injure himself: This behavior sequence was re- 
peated at several visits over a long period. Although the use of local an- 
esthesia helped to diminish the reaction slightly, this patient has never been 
able to control the hyperkinetic effect to the extent of becoming a fit subject 
for dental treatment. To the boy, the dentist soon became ‘‘Hitler,’’ and epi- 
thet he had formerly applied to an authoritative physiotherapist whom he 
‘*hated.’’ 


IV 


The manifestation of emotional conflict through physiologic mechanisms 
of the body has been widely observed. It does not seem unusual to find such 
reactions first evidenced through a particularly unstable physiologic system, 
if one is present. 


Extreme emotional tension is a ubiquitous experience in individuals whose 
fear of dental procedures is uncommonly exaggerated. This condition has 
been deseribed specifically as dental anxiety... With patients who have had 
no previous experience with dental procedures, and more particularly with 
restorative dentistry, dental anxiety is amplified by fear of an unknown 


danger. 

It may be said of both of the cases cited that a dental anxiety, operating 
on an already labile neuromuscular system, produced the psychomotor effects 
deseribed. That the anxiety experienced by both patients was largely of an 
unconscious nature may be deduced from the fact that both expressed a 
willingness to cooperate in treatment procedures: their inability to do so as 
the result of unconscious anxiety was translated into violent incoordinate 
movements via the neuromuscular system. 

When more closely examined a pertinent difference is found to exist be- 
tween the two eases. Case 1 responded well to the use of local anesthesia. 
In the absence of pain he exhibited little or no hyperkinetic reaction during 
treatment. It may be inferred that a discreet fear of pain was the underlying 
cause of this patient’s dental anxiety, and that other factors played little or 
no part in producing the psychomotor effects. 

Case 2, however, did not show any appreciable reduction in the hyper- 
kinetic reaction over a long period, despite attempts at reassurance and re- 
education, and the use of local anesthesia. In contrast to Case 1, the adjust- 
ment of this patient to his handicap was poor, as was the emotional environ- 
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ment in which he existed. It may be said that while a dental anxiety may 
have been the immediate excitatory factor in producing psychomotor effects 
in this patient when treatment was attempted, the underlying and far more 
serious condition of this boy is that of a deep, generalized unconscious anxiety 
state affecting every aspect of his activity and interpersonal relationships. 
Over a period of many months this patient created an impression of growing 
incipient schizoid tendencies in his personality. 










V 


The occurrence of similar motor reactions to attempts at dental treat- 
ment has been described in two cases of athetosis. It does not seem possible 
to explain the violence of the transition from the usual dyskinesia of these 
patients to the severe hyperkinetic effects observed on the basis of the physical 
condition alone. Emotional environment has been suggested as a likely ad- 
ditional factor to the athetosis. 

Social requirements invariably demand that the patient with cerebral 
palsy make some adequate emotional adjustment to the handicap. Children 
with cerebral palsy are further affected by the reactions and attitudes of 
parents whose emotional stability may be seriously impaired by the demands 
placed upon them. 

Unquestionably much of the insecurity evident in athetoid patients re- 
sults directly from the neuromuscular disability, and may be considered an 
unavoidable consequence of it: It is clearly apparent, however, that the emo- 
tional environment of such patients has a deep and pervading effect on the 
personality. In varying degree both factors operate to produce the anxiety 
and insecurity. 

In the first case described the excellent family emotional background 
and high morale permitted rapid adjustment to a comparatively discreet man- 
ifestation of anxiety. A reverse condition existed in the second ease, in which 
an unhealthy family emotional environment resulted in a diffuse anxiety and 
an overwhelming insecurity which prevented any satisfactory adjustment 
when dental treatment was attempted. 

From the foregoing it may be concluded that athetosis, present to a com- 
parable degree in both patients, was not the decisive factor in the production 
of the extreme hyperkinetic reactions. Early emotional environment had 
created anxiety states which were apparent from the first in both eases, al- 
though one patient was subsequently able to exercise an appreciable amount 
of control. These anxiety states acted as a ‘‘trigger’’ mechanism in setting 
off violent psychomotor effects through the medium of a labile neuromuscular 
system. 
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THE TREATMENT OF ACUTE ULCERATIVE NECROTIZING 
GINGIVITIS WITH AUREOMYCIN* 


Henry M. GoutpMan, D.M.D., anp Jack Bioom, D.D.S., Boston, Mass. 


HE therapy for the acute phase of ulcerative necrotizing gingivitis as an 

entity has been established. The purpose of this report is to demonstrate 
the effectiveness of a new antibiotic, aureomycin, in the tres itment of this 
eondition. 

While a review of the present literature does not reveal any previous 
reports dealing with the effect of aureomycin on ulcerative necrotizing gin- 
givitis, relevant data have been presented. Heilman' found that on a weight- 
for-weight basis of the crystalline compounds, aureomycin was more effective 
than penicillin in the treatment of experimental infections produced by 
Borrelia novyi and Leptospira icterohaemorrhagica, both of which are spiro- 
chetal organisms. Kierland, O’Leary, and Herrell* treated two patients who 
had syphilis and concluded that aureomycin appeared to have some anti- 
spirochetal activity when administered by the oral route. Irgang and Alex- 
ander® treated nine patients who had syphilis, two of whom were complicated 
by fusospirochetal infections, and found aureomycin to be effective. In one 
ease the fusospirochetal organisms could not be demonstrated on the third day 
after treatment had been begun. In the second case the fusospirochetal 
organisms were greatly diminished in number after forty-eight hours, but not 
until twenty-two days after treatment had been started were smears negative 
for these organisms. 

The rapid and satisfactory response of fifteen cases of acute ulcerative 
necrotizing gingivitis to aureomycin indicates that it has a definite place in 
the treatment of this condition. Subjective symptoms are markedly decreased 
in two hours after the oral administration of 250 mg., and complete alleviation 
oceurs after 500 mg. Within one day there is significant involution of the 
lesions, while rapid healing of the ulcerations oceurs with resolution of the 
accompanying erythema. In ten eases a total dosage of 2,000 mg., administered 
orally in 250 mg. doses every four hours over a two-day period (daytime intake, 
4 doses a day), was used with successful results. In five cases a total dose of 
1,000 mg. over the same period was employed. However, the minimum neces- 
sary dosage and duration of treatment must be fully determined. 

One case is presented which is illustrative of the action of the antibiotic. 
A young man, aged 20, complained of bleeding and pain of the gingivae and 

From the Oral Pathology Laboratory, Beth Israel Hospital. 


*The aureomycin used was furnished by the Lederle Laboratory Division of the American 
Cyanamid Company, Pearl River, N. Y. 
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Fig. 1.—A, Patient as he presented himself before treatment. Note the soft detritus on the 
cervical portions of the maxillary incisors and the markedly congested gingiva in the region of 
the maxillary left cuspid. 

B, Twenty-four hours after treatment had been started with aureomycin. The soft debris 
is gone and the gingivae have blanched considerably and exhibit less edema. 

C, Forty-eight hours after treatment had been started. Edema has almost completely 
resolved and erythema is much reduced. The patient received no treatment other than the 
aureomycin as prescribed, nor was he instructed to institute home care. 
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inability to masticate for four days. There was general malaise. Examination 
revealed an ulcerative, necrotizing lesion affecting both the interdental and 
marginal gingivae. Ulcer formation at the interdental areas with a covering 
grayish-white slough was apparent (Fig. 1). A bacterial smear showed a 
marked predominance of Vincent’s organisms. 

The patient received 250 mg. aureomyein orally every four hours for two 
days, for a total dose of 2,000 mg. No other therapy was instituted. After 
the first day all subjective symptoms had disappeared, the dosage up to that 
time being 1,000 mg. Fig. 1 shows the ease as it presented itself (A). At B, 
twenty-four hours later, the acute objective signs had lessened, the marked 
erythema had subsided, and the interdental ulcer formation showed signs of 
epithelization. Further healing was noted on the second day, as is seen at C, in 
which regeneration of the interdental papillae is evident. 

After the second day routine periodontal therapy was instituted. 


Discussion 


Aureomycin administered orally produces healing of the acute lesions 
of ulcerative necrotizing gingivitis. There are numerous advantages to oral 
medication, especially for the dentist, and but few disadvantages. Thus 
aureomycin fills the need for a new antibiotic agent in the treatment of this 
condition, especially for patients who are sensitive to penicillin. One advantage 
over penicillin is the more marked reduction of the accompanying erythema. 
The disadvantages of nausea, vomiting, and diarrhea can be controlled to a 
large measure by the administration of preparations of aluminum hydroxide, 
thus permitting continued use of the antibiotic. 


Summary 


Fifteen cases of acute ulcerative necrotizing gingivitis have been treated 
by the oral administration of aureomycin with excellent results. The ad- 
vantages of this drug over penicillin have been discussed. 
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Surgical Anatomy and Physiology 


THE SUBMANDIBULAR AND PARAPHARYNGEAL SPACES: THEIR 
TOPOGRAPHY AND IMPORTANCE IN ORAL SURGERY 


Z. FRANKL, M.D.,* BuDAPEST, HUNGARY 


N EXAMINING the progression of odontogenic, purulent inflammations it 
may be stated that spreading occurs in the vast majority of cases by con- 
tinuity: tissues adjacent to the purulent focus become involved so the process 
spreads from the dental pulp into the periodontal membrane, and then into the 
adjacent cancellous bone and periosteum. The latter is then followed by puru- 
lent inflammation of the adjacent loose connective tissues, an infiltration of 
connective tissue layers between muscles and fasciae occurs, and in these layers 
the infection progresses from one directly into the other. Naturally, attention 
must be paid to the possibility of vascular spread, via veins which have been 
afflicted by a thrombophlebitis from the purulent inflammation of the connec- 
tive tissue layers. In spite of recognizing the importance of the vascular prop- 
agation, it oeeurs only exceptionally, and usually one has to deal with proe- 
esses spreading from one intermuscular and/or interfascial layer to the other 
by continuity. 
In oral surgery one has to rely upon recognizing the facts just mentioned. 
In this connection stress should be laid upon the relation of apical root ends and 
the insertion of the mylohyoid muscle. The importance of this anatomical rela- 
tionship has been demonstrated, and much depends on whether the root end 
of a diseased tooth is above or below the insertion of the mylohyoid muscle 
and of whether suppuration cuts through the cortical bone above or below the 
aforementioned muscle insertion. 


Infection of the Submandibular Space 


The inner surface of the mandible is divided into two parts by the mylo- 
hyoid muscle and is generally called the ‘‘floor of the mouth,’’ being stretched 
between the inner mandibular surface and the hyoid bone. Insertion on the 
mandible forms an oblique line on the inner surface, in the molar region being 
more occlusal and in the incisor region being nearer to the lower mandibular 
border. It approximates the alveolar border in the molar region and the lower 
border of the mandible in the incisor region. This oblique insertion line is the 
reason the apices of some teeth lie below and those of others above the muscle 
insertion. Accordingly, spreading purulent processes, after cutting through 
the inner cortical lamella of the mandible, afflict in some cases the region above 


*Associate Professor of Oral Surgery and Head of the Oral Surgery Department in 
Social Insurance. 
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the muscle and in others that below. Since there seems to be some regularity 
in the spread of the purulent processes, it seemed to me worth while to conduct 
serial examinations upon this topic. 

We collected mandibles from persons of different sex and age groups. On 
the inner surface of the bone, the linea mylohyoidea (the internal oblique 
line), insertion line of the aforementioned muscle, was noted. Then we removed 
the inner cortical layer and cancellous bone to free the apices, below the afore- 
mentioned mylohyoid line. Having done this, we determined the relation of 
root apices to the mylohyoid line. This same relation can be demonstrated 
more impressively by roentgenography of the mandible, after the mylohoid 
line has been marked by a thin metallic wire (Fig. 1). By our research it be- 
came evident that root apices of incisors, cuspids, and premolars are above the 
insertion line while those of the molars are below it. The first molar is in that 
region where the apical basis is crossed by the mylohyoid line; there are some 
individual differences in this region, and thus the relation of first molar apices 
to the mylohyoid line displays considerable variability. In some cases apices 
of both roots are below the muscle level, in others they are at the level of the 
muscle. In some cases the distal apex is below the mylohyoid line while the 
mesial root end is above the muscle insertion. In some cases both apices are 
above the insertion of the mylohyoid muscle. 

Minimal attention has been paid in dental literature to the relation of 
root apices to insertion line of the mylohyoid muscle. Mostly, a few words are 
contained in textbooks upon this topie (Kranz). According to my opinion 
this anatomical state has a determinant importance upon formation, progress, 
and prognosis of mandibular periostitis, besides upon our therapeutic proce- 
dures. It is proved by clinical experience that suppurations starting from 
teeth with apices over the muscle level are located over the muscle too, while 
if the root apex is below the muscle insertion, suppurations starting from 
them display location below the aforementioned muscle level also. In the first 
ease inflammatory products are nearer to the oral mucous membrane and are 
to be operated by the peroral way; in the second case the suppuration is in 
deeper layers, not easily accessible from the oral cavity, threatening life by 
affliction of the intermuscular and interfascial connective tissue layers. 

From this generally valid rule some exceptions do exist. While the root 
apex of the second premolar is usually at a level higher than the mylohyoid 
insertion, in some cases the intraossal abscess perforated the inner cortex not 
above but below the muscle. This phenomenon is explained by the fact that 
in these cases around the apex of the second premolar a more extended bone 
destruction took place; the deepest point of the destruction area was below the 
muscle insertion. By these exceptional phenomena the validity of our general 
statement is in no way contradicted; hereby it is demonstrated that even best- 
founded anatomical facts do not make superfluous a thorough clinical examina- 
tion of patients and that without clinical examination anatomical facts are 
practically useless. 

To regard the relation of root apices and mylohyoid muscle insertion as 
the central problem proved to be useful in discussing mandibular periostitis, 
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didacticaily as well as diagnostically and therapeutically. In this connection 
it may suffice to- point to clinical cases where the oral surgeon has to decide 
what way is the most suitable for operating upon a suppuration in the soft 
parts of the floor of the mouth. This means practically an answer to the 
question whether incision is to be made intraorally or through the skin, whereby 
it is essential to provide a free discharge of the pus. 





Fig. 1.—Preparation showing the relation of the apices of the lower teeth to the in- 
sertion of the mylohyoid muscle on the linea mylohyoidea (the internal oblique line). The 
internal surface of the mandible is carved below the linea mylohyoidea. Original preparation. 


Relying upon the anatomical facts discussed in the foregoing and upon a 
thorough elinieal examination, this question can be answered. It can be stated 
that intraoral incision seems to be indicated in those cases in which the per- 
foration of the inner mandibular cortex occurs above the mylohyoid muscle. 
Surgical procedure in abscesses below the muscle level needs percutaneous 
incision sinee discharge is best provided in this way. Intraoral incision would 
be unsatisfactory in such eases since discharge would have to take place in a 
caudoeranial direction and would be inhibited by the mylohyoid muscle that is 
perforated by our incision. In incising such abscesses through the skin a free 
discharge is provided from the deepest point of the suppuration and there is 
no possibility of pus retention in a recess below the muscle. 
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Early operations form an exception to this general rule, in eases in 
which suppuration caudally from the mylohyoid destroyed the cortical bone 
lamella of the mandible yet did not perforate the periosteum and pus is freely 
and copiously discharged by the empty socket after tooth extraction. In such 
cases, if there is ample communication between subperiosteal abscess cavity and 
socket, there is no need for further surgical procedure. A disadvantage of this 
conservative attitude is a less rapid regression of inflammatory clinical signs 
and the painfulness of pressing upon the abscess in order to promote discharge. 

Extraoral (percutaneous) incision does not seem necessary in patients in 
whom suppuration starting from lower molars, located usually below the 
mylohyoid level, progresses in a direction toward the posterior border of 
the muscle where it extends nearer to the oral mucous membrane surface. In 
connection with mandibular third molar suppurations one can observe a super- 
ficial protrusion of the oral mucous membrane by the abscess at the hinder bor- 
der of the mylohyoid muscle. This phenomenon is due to the fact that root 
apices of the third molar are in a nearly identical frontal plane with the hin- 
der muscle border, and suppuration extends as usual in the direction of least 
resistance. Such abscesses are best incised intraorally. 

For some professional workers it is an over-all important desire to avoid 
extraoral incision (players, ete.). In such eases, if one gets the impression 
that the purulent process is of a benign nature and not of a phlegmonous char- 
acter, one can try intraoral incision even if the suppuration is localized 
caudally from the mylohyoid muscle. <A disadvantage of this method, contra- 
dictory to anatomical considerations, is the longer duration of the suppura- 
tive process since discharge occurs not by the most appropriate way; thus 
swelling, acute signs of inflammation. infiltration, and edema last considerably 
longer. It is unavoidable to exert some pressure upon the suppurated parts, 
and these attempts cause considerable pain. Drainage is more complicated to 
perform than from an extraoral incision. Furthermore, having operated intra- 
orally, we cannot be sure whether or not later on an extraoral incision may be 
necessary. Considering the grave condition caused by suppurations advancing 
toward the inner surface of the mandible, in our opinion it seems necessary to 
perform such operations in all instances in the most suitable way. 

It is proved by clinical experience that the gravest conditions in the jaw 
are caused by processes starting from lower molars. This fact may be ex- 
plained by two prevailing anatomical conditions. The first one is the linea 
obliqua on the external surface of the mandible. Here the cortex is consider- 
ably thickened. On the inner surface the cortical lamella is thinner. These 
anatomical facts promote a progress of suppuration toward the oral cavity 
proper. The linea obliqua starts from the coronoid process to the horizontal 
ramus and ends in the first molar region. For this reason, distally from the 
first molar there is a gradually increasing amount of cancellous bone between 
the roots and the external cortical alveolar lamella. This is most marked in 
the region of the third molars. The second anatomical condition of importance 
igs the aforediscussed relation of root apices to the mylohyoid muscle level. 
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Therefore, suppuration, if starting from molar roots, affects the loose connec- 
tive tissue layer caudally from the muscle, a region that is difficult to approach 
from the oral cavity. 

The simple fact that root apices of some teeth lie caudally from the mylo- 
hyoid muscle level makes the prognosis of suppurations starting from these 
teeth worse. After perforating the periosteum, suppuration extends directly to 
the submandibular space. The submandibular space is connected with other 
loose connective tissue spaces of the neck, such as the parapharyngeal space. 
A suppurative disease of the parapharyngeal space threatens life. 

If virulence of infection and body resistance are identical, prognosis of 
suppurations above the mylohyoid muscle is favorable because, before afflicting 
areas of vital importance, a second barrier has to be conquered. The first stage 
of suppuration afflicts the sublingual space; the submandibular space is afflicted 
only as the second stage of progression. If the first step of progression afflicts 
the submandibular space, as in processes starting from teeth with their apices 
caudally from the mylohyoid muscle insertion, the next one may be afflicting 
the parapharyngeal space. 

Recognizing the importance of the submandibular space in spreading puru- 
lent processes in major oral surgery, we tried to clarify by anatomical research 
the modalities of progress of suppurative processes in this region. Our proce- 
dure of examination is illustrated by Figs. 2 and 3. 

The submandibular space lies bilaterally between two fasciae, i.e., between 
the fascia colli media or mylohyoidea and fascia colli superficialis. This latter 
is a dense connective tissue layer between the hyoid bone and the mandible. 
The region is known as trigonum submandibulare, too, since after removal of the 
submandibular salivary gland a trigonal space is obtained bilaterally. The 
basis of the triangle is the horizontal mandibular ramus, the other sides being 
formed by the two portions of the musculus digastricus. 

The submandibular region consists, closely viewed, of two parts: a lower 
anterior and upper posterior part. The anteroinferior part is located just 
caudally from the mylohyoid muscle plate (this latter lies obliquely), being 
limited thus on the medial and superior sides by the muscle itself. The postero- 
superior part is located behind the free border of the mylohyoid muscle. The 
medial border of this part is formed by the musculus hyoglossus, being limited 
eranially from the oral mucosa itself. 

Anteriorly, the region is separated from the submental space by the an- 
terior portion of the digastric muscle. Posteriorly, toward the retromandibular 
fossa, our region is limited by a frontal fascial layer, being stretched from the 
fascia colli superficialis, from the mandibular angulus, along the posterior bor- 
der of the vertical ramus toward the depth. This connective tissue layer con- 
taining the posterior facial vein forms the limitation between the submandibu- 
lar space and the lodge of the parotid gland, furthermore between the subman- 
dibular space and the vascular sheath. The lower portion of this fascial layer 
where it is perforated by the vessels (external maxillary and lingual arteries) 
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is somewhat denser. The upper part just posteriorly from the submandibular 
salivary gland consists of a more loose connective tissue only. 

The submandibular triangle is occupied by the submandibular gland, being 
provided with a connective tissue capsule. This sheath of the gland is closely 
connected laterally with the superficial cervical fascia; from the parotid 
fascia, from the mylohyoid and hyoglossus muscles it is, however, separated 
by some loose connective tissue. This loose connective tissue of the glandular 
sheath forms the aforementioned posterosuperior boundary of the submandibu- 
lar space. In this region, the salivary gland, being situated between the mus- 
culus pterygoideus internus and hyoglossus and styloglossus, respectively, is 
loosely adjacent to the entrance into the parapharyngeal space, this entry being 
located between the internal pterygoid muscle and the muscular pharyngeal 
wall. 

Thus, while the lower posterior part of the submandibular region is sharp- 
ly separated from adjacent structures and spaces by the dense fascial layer, 
staying frontally toward the parapharyngeal space posterosuperiorly, there 
is no such sharp and distinct boundary present. 

Considering the importance of the submandibular space in major oral 
surgery, it is to be stated that its posterosuperior part has a distinct importance 
in promoting progress of suppuration starting from lower teeth and the man- 
dible. In consequence of prevailing anatomical conditions, this region acts as 
a central distributory, progressing from which all different connective tissue 
spaces of the neck can be afflicted. 

In inflammatory processes of the submandibular region first of all it is to 
be stated whether the process is located in the anterior or in the posterior part 
of the submandibular region. Prognostically, inflammations in the anterior 
part, being located caudally from the mylohyoid muscle, are to be regarded as 
better risks than suppurations of the posterior part of this region, posteriorly 
to the mylohyoid muscle, along the musculus hyoglossus. 

Supposing that the process started from a tooth, the fact of its having in- 
volved the posterosuperior part of the submandibular lodge indicates that sup- 
puration progressed to some degree. Most odontogenic suppurations afflict, 
after perforating the inner cortical bone lamella of the mandible below the 
mylohyoid muscle, the anteroinferior part of the submandibular region. Sup- 
puration spreads from here secondarily to the posterosuperior part. After 
affliction of the posterosuperior part of the submandibular region there is an 
open way into the parapharyngeal space for the suppuration, changing the 
risks into very poor ones. 

Examining the paths of progressing suppurations from the parapharyngeal 
space, in some propitious cases we find a spontaneous discharge into the mouth, 
perforating the mucous membrane that forms the upper border of the space. 
In this case, spontaneous recovery can occur. Creeping just below the mucous 
membrane, the peritonsillar region may endure suppuration too. 

In an anterior direction the suppuration may follow the excretory duct of 
the submandibular salivary gland; crossing the posterior border of the mylo- 
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Fig. 3. 

Fig. 2.—The submental region and the two submandibular regions. Original preparation. 

Fig. 3.—After removing the salivary gland on the right side we may have an imme- 
diate view upon the entrance of the parapharyngeal space. Photograph of the opposite side 
shows the parapharyngeal space after opening. Original preparation. 1, Musculus digastricus 
venter anterior; 2, musculus mylohyoideus; 8, musculus hyoglossus; 4, the entrance into the 
parapharyngeal space; 5, lamina frontalis fasciae colli superficialis; 6, musculus pterygoideus 
internus; 7, the muscular pharyngeal wall; 8, musculus styloglossus. 
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hyoid muscle it afflicts secondarily the region above the aforementioned mus- 
cular plate, the sublingual space. Furthermore, a progress in anterior direec- 
tion, the anteroinferior part of the submandibular lodge may be afflicted too. 


Fig. 4.—The muscles of the pharynx and the hyoid bone seen from the right side. Superficial 
layer, (From Sicher-Tandler: Anatomie fiir Zahnirzte, 1928.) 


If the process spreads toward the posterior, there are three possibilities to be 
discussed : 


1. If the fascial layer, in spite of being resistant to a considerable degree, is 
destroyed by the suppuration where it forms the anterior wall of the retro- 
mandibular fossa, i.e., is forming a wall between submandibular and parotid 
lodges, suppuration afflicts the parotid lodge. In consequence of the resist- 
ance of this connective tissue layer, suppuration of the parotid region is rarely 
seen, and then after other regions have been afflicted already and body re- 
sistance is weakened. 





SUBMANDIBULAR AND PARAPHARYNGEAL SPACES 1139 


2. If the posteroinferior connective tissue wall of the submandibular space 
is perforated where it is crossed by the vessels, i.e., suppuration proceeds along 
the vessels, the connective tissue of the cervical vascular sheath become 
afflicted. In this case, ascending infection involving the cerebral cavity may 
follow, or descending infection of the mediastinum. Prognostically this in- 
volvement means very bad risks. It is, however, to be stated that spreading 
in this manner rarely occurs. 

3. In the vast majority of pertinent cases one can observe a progress of 
these suppurations from the submandibular space toward the posterior, through 
the posterosuperior part, into the parapharyngeal space. This clinical ex- 
perience was augmented, first of all, by anatomical studies of M. Wassmund. 
Wassmund pointed out that the upper posterior part of the submandibular 
space has no definite boundaries. An inflammation may spread through the 
loose connective tissue layers adjacent to the submandibular salivary gland, 
without encountering any serious obstacle, into the parapharyngeal space. 
The styloglossus muscle serves as an itinerary in spreading the suppuration. 
This muscle runs from the styloid process obliquely, anteriorly directed to the 
base of the tongue (Fig. 4). Naturally, inflammatory processes pass this way 
in an opposite direction, progressing from anteroinferior toward the posterosu- 
perior direction along the musculus styloglossus, crossing obliquely the sub- 
mandibular and parapharyngeal spaces. Inflammatory products are in this 
ease behind the pharyngeal musculature and behind the pharyngeal fascia 


covering the musculature, contrary to the peritonsillar abscess, located in a 


more superficial layer, anterior to the pharyngeal musculature. 

Our clinical experience agrees with these statements of Wassmund. We 
confirmed his findings by means of anatomical research. We found no distinct 
boundary between the upper posterior part of the submandibular space and 
the parapharyngeal space; really there is here no boundary at all, since the 
submaxillary salivary gland is simply adjacent to the entrance into the para- 
pharyngeal space. The gland has posteriorly no dense connective tissue cap- 
sule, but is surrounded only by loose connective tissue; after removal of the 
salivary gland we see directly into the entrance of the parapharyngeal space. 
This entrance is oeceupied by a very loose, in some places almost gelatinous, 
translucent, occasionally fatty connective tissue (Fig. 3). For the spreading 
of suppurative processes this kind of tissue is most propitious. 


(To be continued in the October issue.) 
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IMMUNIZATION EXPERIMENTS WITH PROCAINE-AZOPROTEIN 
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DEBRECEN, HUNGARY 


P TO the present the problem of allergy to local anesthetics in man has 

been discussed from clinical experience only. Whereas procaine was 
synthesized by Einhorn (1894),' its use beeame general during and after World 
War I. In the early twenties several reports were published describing 
a dermatitis of the hands occurring in dentists.2,~ By some authors this morbid 
condition has been ascribed to the continuous and repeated use of procaine 
and by others to some other chemical agent, such as irritants contained in the 
soap used to wash the hands in the office, or other drugs used in dental practice. 
Some authors’ even denied the existence of a cutaneous intolerance to procaine. 
In the meantime more clinical experience has been gathered upon this topic, 
yet no uniformity of opinion has been obtained regarding the nature of this 
allergic phenomenon. As results of the accumulated knowledge, the following 
facts can be taken for granted: 


1. Some persons are allergic to procaine and/or to other local anesthetics. 
This allergic state has been multitudinously proved by proper testing methods.* 

2. The abnormal (allergic) cutaneous reaction observed in these persons 
is due to an antigen-antibody reaction. This has been proved by passive trans- 
mission of allergy to procaine, from an allergic person to a nonallergie one.® 

3. Most persons displaying allergy to procaine are allergic to some other 
local anesthetics too. Goodman® noted in his patients a strong group specificity 
of allergy, due to the para-position of the amino and of the esterified carboxy] 
groups, attached to the benzene ring. This statement has also been confirmed 
in three of Simon and Adler’s’ patients. A contradictory observation has been 
published by Strauss*: A physician was allergic to pontocaine and to some 
degree to apothesine, but displayed no allergy to procaine, in spite of having 
been exposed formerly not only to the action of pontocaine, but to procaine too. 


The problem involved herewith has considerable practical importance. It 
would be desirable to predict whether a person who is allergic to any one of the 
usual local aesthetics would also display allergy to other similar drugs. From 
the standpoint of a procaine-allergie dentist this would mean that he could use 
another anesthetic without incapacitating himself; and from the standpoint of 
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a procaine-allergie patient it would mean the security of being able to use a 
local anesthetic that does not cause any allergic symptoms. In spite of some 
contradictory findings, clinical experience seems to indicate, according to Adler 
and Simon, that in most persons there is at least a partial group specificity; thus, 
if a person is found to be allergic to any one of the derivatives of para-amino- 
benzoic acid, one should use a local anesthetic of a different structural formula, 
e.g., Nupereaine. 
Animal Experiments 

Clinieal experience in man is the foundation of practical medicine. How- 
ever, it has its limitations. Conditions met clinically cannot be reproduced in 
man arbitrarily, under varied conditions. For this reason, in clarifying dif- 
ferent problems one has to resort to and rely upon animal experimentation. 
Such experiments can be repeated as often as it seems desirable, while con- 
ditions ean be arbitrarily changed or kept constant. In regard to the well- 
known fact that allergy in man displays a feature of expansion, i.e., involvement 
of allergens other than the sensitizing one (Urbach®), we found it desirable 
to carry out some research upon this problem in animals. 

We intended to immunize rabbits to procaine. In this connection it has 
to be kept in mind that sensitization and immunization are identical; allergy 
and immunity are gradually different manifestations in a clinical sense ot 
identical immune biologie changes. 

Immunization experiments with procaine were carried out formerly by 
Silber."°. He made repeated procaine injections without result. These ex- 
periments were unsuccessful because allergy to procaine is caused by a typical 
antigen-antibody reaction. Procaine and other simple chemical compounds 
cannot act as antigens (allergens) in themselves. The existence of procaine 
allergy in man is generally explained by assuming the formation of a procaine- 
protein compound intravitally which causes sensitization (immunization). In 
this compound the procaine molecule acts like a hapten. The procaine-protein 
compound is supposed to act as a chemospecifie antigen that produces allergy 
to the procaine molecule, since this is regarded as the chemospecifically active 
part of the complex. 

It is not known in what way such procaine-protein compounds may be 
formed in man intravitally. There is, however, a possibility of synthesizing 
artificially procaine-azoprotein. Azoprotein compounds of thyroxin,™ of hista- 
mine,'? and of suprarenin'® have been synthesized in the last years, and several 
immune biologic experiments were carried out by aid of these artificial chemo- 
specific antigens. It seemed to us worth trying to synthesize procaine-azopro- 
tein and to carry out some immunization experiments with this compound. 


In producing procaine-azoprotein the diazonium salt of the drug has been 
used. This has been prepared according to Gardner and Joseph," as follows: 
0.5 g. of procaine hydrochloride has been dissolved in a mixture of 10 Ml. 
distilled water and 1 Ml. coneentrated hydrochloric acid. The solution is 
cooled to 0° C, and, while stirring, a molar solution of sodium nitrite (NaOH.,) 
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is added until a positive test is obtained with starch-potassium iodide paper. 
One hundred M1. horse or beef serum is made alkaline by adding 100 Ml. NaOH 
solution ; then, the diazonium salt is added gradually, while the mixture is placed 
in ice and stirred. After standing for ten minutes, the procaine-azoprotein is 
precipitated from the alkaline, blackish-red solution by adding hydrochloric 
acid. The precipitate is filtered, washed, and mixed with water, then dissolved 
in NaOH. Precipitation with concentrated alcohol and re-dissolution of the 
precipitate in sodium hydroxide are repeated twice. Finally, the dissolved 
procaine-azoprotein is precipitated by hydrochloric acid; the precipitate is 
mixed with water and dissolved in NaOH. By adding a normal HCl solution 
dropwise to it, it becomes neutral to phenolphthalein. Then the solution is 
filtered and filled up to 200 MI. It contains 3 per cent procaine-azoprotein. 


In experimentation two main problems were to be clarified : 


1. Whether the procaine-azoprotein acts as a chemospecific antigen, the 
chemospecificity being determined by the procaine molecule linked to the protein. 


2. What chemical substances besides procaine may take part in the im- 
munologie reactions. 


Six rabbits were immunized both with procaine-horse serum-azoprotein 
and with procaine-beef serum-azoprotein, furthermore with native horse and 
beef sera. Within eighteen days animals received five injections of the antigens, 
altogether 42 M1. of the artificial and 18 Ml. of the native antigens, respectively. 
Eight days after the last injection blood samples were taken. The chemo- 
specificity of the antibodies that were formed during immunization was ex- 
amined by precipitation tests. The results of these tests demonstrate that im- 
mune sera prepared by intravenous injection of procaine-horse serum-azopro- 
tein react equally with the procaine compound proteins of horse and beef sera, 
but they react neither with native horse serum nor with native beef serum pro- 
tein. Likewise, the immune sera, prepared by procaine-beef serum-azoprotein, 
react equally with the procaine compound proteins of beef and horse sera, but 
they react neither with native beef serum nor with native horse serum. Of these 
precipitation tests it is to be concluded that procaine-azoproteins act as chemo- 
specific antigens, their immunologic behavior being determined by the artificially 
introduced procaine group. 

The problem of the group specificity of the antibodies was examined by 
precipitation inhibition tests. Procaine itself causes no precipitation if added 
to a procaine-azoprotein immune serum. However, if such an immune serum 
is subjected first to the action of procaine, an antigen-antibody reaction does 
take place (without forming a precipitate), whereas antibodies are exhausted. 
If the serum is then exposed to the action of procaine-azoprotein, no precipita- 
tion occurs (inhibition of precipitation). We now examine by what drugs 
such an inhibition of precipitation may be obtained. The results of these ex- 
periments* are reproduced in Table I. 


*Because of shortage in drugs we had _ to confine our investigations to the few chemicals 
reported. Most local anesthetics we received by aid of the Ciba of Basel, Switzerland; Xylo- 
caine we received from the producer (Astra, Sédertiilje, Sweden). 
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TABLE I, PRECIPITATION INHIBITION TESTS WITH DIFFERENT DRUGS ON PROCAINE- 
AZOPROTEIN IMMUNE SERUM 





IMMUNE SERUM OF RABBIT NUMBER 











ANTIGEN I Il III IV 
Procaine-azoprotein ++4 +++ +++ +++ 
Procaine 0 0 0 0 
Larocaine 0 0 0 0 
Panthesine + 0 + + 
Anesthesin rs +44 0 0 
Pontocaine +++ +++ +H+ 4+4++ 
Orthoform +++ +4+4+ +++ 444 
Cocaine $44 ++ +44 +44 
Nupercaine +++ 4+ +44 +44 
Aeoin $44 +44 +++ +44 
Xylocaine Kt +44 +44 +44 
Aniline $44 +44 $44 +44 
Para-aminobenzoie acid +H4 +44 44+ i++ 
Para-aminobenzene-sulfamide tot +44 +44 ait 

Signs: +, Precipitation, 1, 2, or 3 + according to degree of precipitation. 


0, Complete inhibition of precipitation. 

For inhibition of precipitation, tests were made with: 
0.01 per cent procaine-azoprotein, 0.5 
0.01 per cent molar solution of the ’ drugs, 0.1 MI. 


The data of the table show that there is a strong regularity in inhibition of 
precipitation. Procaine itself was capable of inhibiting precipitation in all 
immune sera examined. Similarly Larocaine (chemically closely related to 
proeaine) displayed inhibition in all tests too. Anesthesin displayed complete 
inhibition in two sera, an incomplete one in the third serum, and no inhibition 
in the fourth. Panthesine displayed complete inhibition in one instance and 
in three instances an incomplete .one. No inhibition was to be seen by using 
the other drugs examined (Fig. 1). This finding is in fair accordance with 
clinieal experience as regards cocaine, Nupereaine, Acoin, xylocaine, and Ortho- 
form; the negative inhibition tests with aniline, para-aminobenzoie acid, and 
with para-aminobenzene-sulfamide are in agreement with clinical experience too. 
There is, however, one local anesthetic, viz., Pontocaine, that behaves in our 
inhibition tests differently than in man. In clinical tests of Simon and Adler, 
three persons allergic to procaine displayed allergy to Pontocaine too, while in 
our tests Pontocaine in no instance caused any sign of precipitation inhibition. 
Thus there is a definite discrepancy between the immunologic experiments re- 
ported here and clinical experience that cannot be explained satisfactorily a 
present. It seems probable that for this behavior of Pontocaine in our experi- 
ments the side chain attached to the amino group is responsible. It seems prob- 
able furthermore that in producing allergy to local anesthetics in man no azo- 
protein compounds of procaine or of other drugs are formed but simple, 
adsorption compounds to protein. But it has to be admitted frankly that hereby 
the diserepaney of inhibition tests in rabbits and of clinical experience in man is 
in no way explained. This discrepancy needs further experimentation for its 
clarification. 

Nevertheless, based upon the immunologic experiments reported here and 
clinieal experience gathered formerly, it seems justified to emphasize at least 
the possibility of allergic reactions to several anesthetics from the para-amino- 
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Fig. 1.—Chemical formulas of the drugs used in precipitation inhibition tests. Drugs used 
in injection anesthesia were used in these experiments not as free bases, but as salts. 
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benzoie acid series, if an allergy is found to one of them, For this reason, the 
use of local anesthetics of other structural formulas is to be recommended 
(Goodman and Adler and Simon). Of the latter, based upon clinical experience, 
Nuperecaine (Simon and Adler) and xylocaine (Léfgren'’) are to be mentioned 
as being free of irritative side effects if injected submucously. 

Naturally, by these few experiments only a very few problems of allergy 
to local anesthetics and of immunization with procaine-azoprotein were solved. 
Some additional information could surely be attained by extending even these 
simple immunologic methods to further samples of local anesthetics and related 
ecompounds.* Two facts, however, we regard as being clarified by our experi- 
ments: 


1. Procaine-azoproteins act as chemospecific antigens and thus offer the 
possibility of a new approach to the problem of an intolerance to local anes- 
thetics by animal experimentation. 

2. There is at least a partial group specificity in the allergy to local anes- 
thetics, being restricted to derivatives of the same basic compound, in the 
present instance to derivatives of para-aminobenzoic acid. 


*After having prepared this paper, 12 other local anesthetics were examined. Results 
.of precipitation inhibition tests with these drugs confirmed the findings reported herein. 
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Summary 


A brief review is given of the clinical experience in allergy caused by local 
anesthetics. Synthesis of procaine-azoprotein is described and immunization 
experiments are reported using this artificial chemospecifie antigen. Chemo- 
specificity of the antigen has been proved by precipitation tests. By precipita- 
tion inhibition tests it has been shown that there is at least a partial group 
specificity to local anesthetics (restricted to derivatives of para-aminobenzoic 
acid), yet not extending over all the derivatives examined. 
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Anesthesiology 


INTRAVENOUS ANESTHESIA IN THE DENTAL OFFICE 
BERNARD M. CouHen, B.A., D.D.S.,* New York, N. Y. 


LITTLE over one hundred years ago the dental profession gave the gift 

of nitrous oxide anesthesia to the world. Since that time the crude use 
of the gas led to the necessity for adding oxygen in order to prevent certain 
recognizable postanesthetic sequelae, as well as to make longer anesthetics 
possible. No other agent has displaced the office use of nitrous oxide. This 
does not necessarily mean that it is the ultimate goal as an office anesthetic 
agent. It certainly never was intended to be used in spite of certain effects, 
but only until subsequent events provided improvements. 

We have been attempting to adapt all our patients to one anesthetic and 
have been complacently sitting back observing or ignoring the not too unex- 
pected results. Experience has shown that it is not easy to anesthetize all 
patients with nitrous oxide-oxygen alone. There are admittedly some patients 
in whom anesthetization is impossible even with 100 per cent nitrous oxide. It 
is common knowledge that when nitrous oxide has to be given without oxygen, 
the damage which may oceur is in direct proportion to the susceptibility of the 
individual, as well as the duration and severity of the anoxie phase. It is 
accepted that some of our patients anesthetized with gas may be sick, nauseous, 
or headachy. A rare case may even exhibit residual brain damage. 

Since we know that these conditions occur, it is difficult to explain the 
complacency which exists when advancements are offered to correct these 
abuses. Criticism of the dental profession is based on the abuse of nitrous 
oxide which oceurs when anoxia is used to get results. Perhaps no real basis 
for this criticism existed in the past, since solutions to the problem were not 
offered. That situation no longer exists. 

The hospital operating room does not limit itself to any one anesthetic 
for all types of surgery. All patients for the same type of surgery do not 
receive the same anesthetic, since individual variations in the general condition 
and physical type are recognized. The agent or agents best suited for the 
type of surgery and the patient’s physical condition are selected after due con- 
sideration. 

The same patient who is wheeled into the hospital operating room will 
sooner or later walk into the dental office. It seems paradoxical that we in 
the dental profession should feel no necessity for the estimation of the factors 


Presented at the combined staff meeting of Greenpoint and Beth Moses Hospitals, March 
23, 1949. 
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Pittsburgh, Pa. 
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which we know make for difficult gas anesthesias. Very often this estimation 
may be the difference between administering an anesthetic or not because of 
possible untoward anesthetic effect. 

Nitrous oxide has been tested in the crucible of time and found to be 
relatively safe to administer. It has very little side effects attributable to the 
agent itself. However, it has been proved to lack potency in a number of 
cases in which it has been necessary to reduce the amount of oxygen in the 
mixture to the point where anoxia becomes the supplemental agent. 

I do not feel that anoxia should ever be present during any anesthetic. 
The anesthetist is constantly on his guard to prevent any asphyxial mani- 
festations, and certainly would never deliberately obstruct a patient’s airway 
in order to facilitate anesthesia. Why then do we do the equivalent thing in 
cutting off the percentage of oxygen in the mixture of gases delivered to the 
patient ? 

Our use of nitrous oxide for simple operations in which a tooth or teeth 
are removed with no great difficulty permits work to be accomplished only 
beeause no great depth of anesthesia is required. This makes such a procedure 
relatively safe because the body will recover quickly from a short period of 
anoxia. Many cases will do well under this form of anesthesia because of the 
brevity of the anesthesia or the patient’s nonresistant physical make-up. Anes- 
thesia at its best is an unnatural condition during which we strive to do as 
little damage as possible to the normal physiology of the body. 


Why Certain Patients Are Difficult to Anesthesize 

The answer to the difficulties which are encountered when we attempt to 
anesthetize certain patients lies in the differences in metabolic rate which exist 
between these and less difficult cases. Children have a very high metabolic 
rate which must be supported by adequate amounts of oxygen regardless of 
the anesthetic agent. The emotional instability of the child contributes to the 
anesthetic difficulties under nitrous oxide anesthesia. This is not so great a 
factor under a more potent agent such as vinyl ether, ethyl chloride, or ethyl 
ether. The robust outdoor worker, the athletic, the thin and wiry, and the 
short, stocky physical types usually are a problem under nitrous oxide anesthe- 
sia. These patients are accustomed to definite quantities of oxygen in order 
to carry on a very active outdoor life. The alcoholic and the narecotie addict 
are accustomed to reduced supplies of oxygen and, therefore, under relatively 
reduced concentrations of oxygen are not rendered unconscious. In all these 
‘ases it is a mistake to retrict the usual amount of aleohol or morphine prior 
to anesthesia because this only heightens anxiety and contributes to anesthetic 
difficulties. In short, emotional upsets contribute to an elevated metabolic rate 
and thus increase oxygen demand. 

Dreams during anesthesia induction may be of such terrifying propor- 
tions that it becomes virtually impossible to anesthetize the patient with nitrous 
oxide anesthesia. However, previous occurrence of the dream reaction does not 
preclude the possibility of subsequent uneventful anesthesias. It is impossible 
to say which ease will experience such a reaction. We usually are not aware of 
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the turn of events until the anesthesia is attempted. This may be corrected 
by waking the patient and starting again with the help of a synergistic agent. 
In any ease, the patient definitely has a heightened basal metabolic rate with 
inereased oxygen demand. 

No one can deny that the excitement stage of any anesthesia results in an 
increase in the basal metabolic rate during the period of struggle. The greater 
the resistance of the patient to the anesthetic the greater will be the consumption 
of oxygen during this period of increased activity. 

Now the fallacy of the picture becomes clear. Instead of raising the per- 
centage of the oxygen to the new level caused by the increased activity, we are 
forced to reduce or entirely eliminate the oxygen from the mixture in order to 
achieve anesthesia. This is truly against the precepts of good anesthesia and the 
physiologic demands of the body. 

What is needed to facilitate the anesthesia is not less oxygen but a more 
potent anesthetic agent. In short, a method should be used which reduces the 
basal metabolic rate. It can be accomplished by premedication or supplemental 
anesthesia. The choice lies with the operator. Short cases may be premedicated 
with either Seconal or Nembutal. The dose may be varied from 1% gr. in the 
ease of a child, to as much as 5 gr. in the resistant adult. The results are 
difficult to estimate and the degree of sedation may vary from little or no effect 
to extreme depression. The time element is always a factor to consider in a 
busy office. If a repeated dose of sedation is required, as much as one hour 
may be lost waiting for an effect, which still may be unsatisfactory. Because 
it is desirable that our patients become ambulatory as soon as possible after 
the completion of an anesthetic, heavy sedation may prove undesirable. 

Supplemental anesthesia, the other choice, is by far the more efficacious 
procedure. It may or may not be used as the need arises. Since the supple- 
mental agent must not prolong the postanesthetic recovery time, our choice 
is somewhat limited. For the child patient vinyl ether is an ideal supplement, 
whereas in the adult Pentothal Sodium is the best choice. 


Nitrous Oxide and Oxygen Supplemented With Pentothal Sodium 


Five years of experience with the use of Pentothal Sodium as an office 
agent have convinced me that in this agent we have a reliable supplemental 
agent. Pentothal Sodium is given intravenously, and therefore many criticisms 
have been leveled at its use in the dental office. It is thought that the dosage 
eannot be estimated accurately. Hence the plan of anesthesia, it is felt, is 
mere guesswork. This is a criticism which the uninformed and inexperienced 
will invariably make. The role of the anesthetist is such that both dosage and 
plane of anesthesia are readily controlled. 

Another common misconception is the idea that the recovery time is much 
longer than with nitrous oxide anesthesia. It is also thought that hospital 
facilities and overnight stays are imperative. The confusion arises here be- 
cause of the use of Pentothal Sodium by our medical colleagues in the hospital 
operating room. The medical use of this anesthetic is not comparable to the 
use to which we put it in the dental office. We do not need the depth of 
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anesthesia nor the heavy dosages required to produce relaxation of the ab- 
dominal wall. Naturally this criticism arises from those who are not familiar 
with the problem of anesthesia in dentistry and who lack experience with Pento- 
thal Sodium as a synergist. Most of our patients leave the office about one 
hour after they react from the anesthetic. Our patients usually react with the 
placing of the final sutures. The recovery is no longer than with the average 
prolonged gas anesthesia, and certainly much shorter than those bad gas 
anesthetics. 

Lastly, the criticism that laryngeal spasms are almost a certain cause of 
fatalities and that intubation is the only method of saving these patients from 
such a fate are not a true picture of the situation. Laryngeal spasms occurred 
in my series, about one spasm for every one hundred cases. In all cases this 
was due to light anesthesia and readily controlled by deepening the anesthetic. 
In five years we have seen no fatalities. 

Pentothal Sodium is the ideal supplemental agent for nitrous oxide in the 
adult. The youngest case was 12 and the oldest 68. The pleasant induction 
and the lack of postanesthetic discomfort should find ready acceptance once 
training is provided for the profession. 

The advantages of the use of Pentothal Sodium are: 

High coneentrations of oxygen are possible. 


Induction is pleasant and rapid. 
No excitement stage. 


No postanesthetic nausea, headache, or vomiting. 
Prolonged procedures are possible with the patient still ambulatory. 
6. No costly or complicated anesthesia equipment is needed. 


Gas-Pentothal Sodium anesthesia is ideal for the normal healthy patient. 
However, it must be stressed that it is not contraindicated in the case of the 
chronically ill patient. It is considerably safer than nitrous oxide alone and 
will produce considerably less postanesthetie discomfort. The cardiac, nephritic, 
hypertensive, hypotensive, diabetic, tubercular, or other chronically ill patient 
must be spared an anoxie induction. The resultant rise in blood pressure, or 
strain on a weakened myocardium, or susceptibility to anesthetic shock may 
provoke an avoidable fatality. This can more easily occur under gas anesthesia 
alone than under gas-Pentothal Sodium because anoxia is never a factor in the 
latter case. 

Because of the ideal conditions which exist between nitrous oxide and 
Pentothal Sodium, a physiologic balance is achieved known as balanced anes- 
thesia. Induction with Pentothal Sodium usually causes a slight drop in blood 
pressure, whereas nitrous oxide has a tendency to cause a slight rise in pressure. 
It is also known that distention of the spleen occurs under Pentothal Sodium 
anesthesia. This causes a withdrawal of red blood cells from the circulation. 
It follows from this that patients with a reduced oxygen-carrying capacity will 
have the deficiency enhanced under Pentothal Sodium anesthesia. It also fol- 
lows that adequate quantities of oxygen should be administered with Pentothal 
Sodium, particularly with those patients who have some form of anemia. How- 
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ever, anemia is not considered a contraindication provided that the hemoglobin 
is not below 50 per cent. The myocardium is not affected by Pentothal Sodium 
anesthesia; therefore, the weakened myocardium is not a contraindication to 
Pentothal Sodium anesthesia. Chronie liver or kidney pathology is not con- 
sidered a contraindication since Pentothal Sodium is not eliminated by these 
organs alone, but by the cells of the body. 

This combination of anesthetics may be used in both oral surgery and 
general restorative dentistry. I have used it for many prolonged surgical cases 
such as first step in cleft palate closure, plastic repair of lips, removal of tumors 
of the mandible or maxilla, cysts involving the antrum or nasal floor, alveolec- 
tomy and multiple extractions, and many other procedures. It may be used to 
its best advantage when difficult impactions are to be removed or when several 
impacted teeth are to be removed at one time. Mandibular resections, excisions 
of ankylosed condyles, or removal of the parotid gland also may be done under 
this type of anesthesia. However, the very nature of these procedures requires 
that they be done in the hospital in order that adequate postsurgical care may 
be provided. The use of curare for the especially difficult case is ideal in order 
to facilitate intubation. When this is to be used the patient should definitely 
be operated on in the hospital, since he will not be ambulatory in a reasonable 
time because of the lack of muscular coordination which follows curarization for 
some time. 


Amnesia in Psychiatry 


It is also interesting to note the application of this type of anesthesia to 
the psychosomatic aspect of dentistry. The so-called truth serums have been 
used for some time by the psychiatrist in the treatment of mental aberrations 
of the institutionalized patient. These are the intravenous barbiturates, the 
most widely used of which are Sodium Amytal and Pentothal Sodium. When 
these drugs are administered up to the amnesic point and the patient maintained 
there for some time, the psychiatrist may learn many previously suppressed 
facts. One interesting case of psychosomaties follows: 


Case Report.—Mrs. S. C., a 53-year-old white woman with marked tor- 
ticollis of two years’ duration, was referred because of pain in the right eden- 
tulous mandible. The inability to turn the head started several days after the 
dentist attempted the removal of two lower premolars. Two sessions of several 
hours each were necessary before the teeth were removed completely. The 
patient, however, was never convinced that the roots were removed. 

The patient’s physician gave the following picture: 


S. C. had spent several weeks at two of the largest hospitals in the city. 
After complete work-ups which included encephalograms, no physical basis 
for her condition could be established at either institution. Both felt that this 
was a case of hysterical torticollis. X-ray examination showed a small piece 
of selerosed bone in the mandibular area, which would ordinarily be left alone. 
It was felt that the patient might benefit from a needless operation if she be- 
lieved this to be the cause of her condition. 
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Pentothal Sodium nitrous oxide, and oxygen were administered, and during 
the induction the patient blamed the previous dentist for her present condition. 
She was able to turn her head under the influence of the amnesic dose. It was 
suggested to her that a cure had been achieved. The anesthetic was deepened 
and the surgery completed. When the patient reacted from the anesthetic she 
was still able to move her head. She was convinced that a cure would follow 
since the cause was removed. In time the patient improved considerably. 


Anesthesia for Operative Dentistry 

The application of this combination of anesthetics to restorative dentistry 
is a bit unique. The two types of patients for whom it is impossible to do 
restorative dentistry are the mentally deficient and the neurotic. Since these 
patients will never willingly visit the dentist because of a fear of the instru- 
mentation and a lack of confidence, mass excavations and fillings may be per- 
formed under anesthesia. Inlays and porcelain jackets may also be prepared 
under this anesthetic combination. The reason these patients are recalcitrant 
is beyond the control of the operator. Hence general anesthesia at the office 
is the answer to an otherwise insoluble problem. 

In the series of anesthetics given for restorative dentistry was a woman 
with only three days to spend in New York. Several mentally retarded patients, 
one temporomandibular case, and a number who preferred general anesthesia 
to the discomfort of a long operative procedure over many months were others. 
Each of these patients was given Pentothal Sodium, nitrous oxide and oxygen 
over the entire preparatory phase of the restorative procedure. Several had 
two anestheties; one had five during a three-month period. The shortest case 
was one hour and the longest two and one-half hours. None experienced a 
delay in recovery. Most were able to leave the office in one hour. The dosage 
of Pentothal Sodium rarely exceeded 1 Gm. 

The patients’ reactions in all the cases mentioned were exceptionally good. 
The ones who had had bad reactions under nitrous oxide for tooth removal were 
especially grateful. All felt that the slight discomfort of the venipuncture was 
more than worth the results. On the whole the results were most encouraging 
to the dentist, the patient, and myself. 


Preparation of the Pentothal Sodium 


For the average case requiring Pentothal Sodium, a solution of 0.5 per 
cent to 1 per cent will be found satisfactory. Dissolve 1 Gm. Pentothal Sodium 
to each 200 ¢.c. normal saline to make a 0.5 per cent solution. Usually 1,000 
c.c. are prepared if several cases are to be done the same day. Another quantity 
of the 2.5 per cent solution is prepared for use should induction prove too slow 
with the dilute mixture. The solution should be clear and free of any pre- 
cipitate. The solution has a characteristic odor and yellow color. An intra- 
venous drip is set up attached to the liter bottle containing the Pentothal Sodium. 
Venipuncture is performed in the anticubital fossa, and the administration be- 
comes a clysis under the control of the anesthetist. 
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Should induction prove too slow then a quantity of the stronger solution 
may be injected into the tube without any further inconvenience to the patient. 
Patients will not object to the venipuncture if the anesthetist has gained the 
required skill and uses sharp needles. We use the largest needle the vein will 
accommodate since this increases the rate of flow and speeds up induction. 

The advantages of this type of administration are many: 


1. The dilute solutions are safer than the more concentrated ones because 
drops in blood pressure are less likely to be marked. 

2. Smaller amounts of the drugs may be given and better control main- 
tained, thus rendering overdosage unlikely. 

3. The stronger solutions (5 per cent) will cause sloughing if deposited 
outside the vein, whereas the weaker solutions will not. 

4. Complicated anesthetic equipment is not needed. 


Signs of Anesthesia 


Anesthesia symptoms are rapid in onset with the more concentrated solu- 
tions but somewhat slower with the dilute. The patient experiences a feeling 
of inebriation, a gradual loss of inhibitions, a slow entrance into a dreamy stage, 
and finally with a deep sigh enters the surgical plane. With the strong solu- 
tions a dip into the first plane can be achieved by a rapid injection of a sufficient 
quantity to cause rapid loss of consciousness. As soon as the general circula- 
tion picks up the drug from the saturated cerebral cortex, the plane lightens 


and consciousness is restored in a matter of seconds. This is adequate for 
simple, uncomplicated exodontia. With the 2.5 per cent or 5 per cent solutions 
the various stages are merged, and induction is more rapid than with the dilute. 
Respirations are somewhat fuller and more rapid than normal, unless the deep 
plane is present. A slight fall in blood pressure may occur which is rapidly 
adjusted. The greater the dilution of the solution the less is the drop in blood 
pressure. 

The eye signs are slower to appear than with the typical inhalation anes- 
thetic. Depth of anesthesia precedes the eye signs to some degree. When the 
patient has been leveled off for a time, the eye signs may be used as a truer 
index of the anesthetic plane. The eyeball will come to rest, centered. The 
pupil will contract and/but respond to light. The vessels of the sclera are 
injected. The dilatation of the scleral vessels is matched by the general dilata- 
tion of the capillaries of the epidermis. The bloodshot appearance of the eyes 
and the flushed skin soon returned to normal with the general recovery of 
the patient. : 

The flow of the Pentothal Sodium is decreased and the administration of 
the nitrous oxide begun when the patient reaches the upper first plane. The 
patient is carried on 50 per cent nitrous oxide and oxygen until symptoms 
indicate light anesthesia. The flow of the Pentothal Sodium is increased to 
maintain the plane desired. It is extremely unusual to overdose the patient 
with Pentothal Sodium used in this way. 

Quick recovery will result if the administration of the Pentothal Sodium 
‘is discontinued before. the completion of surgery and the operation finished 
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with routine gas anesthesia. The Pentothal Sodium will be eliminated from 
the cireulation during this period, and rapid recovery ensues. The period 
necessary for the complete detoxification varies with the individual patient. 
The mild diplopia, dizziness, and inebriation soon pass, and the patient may be 
walked to the recovery room where about one hour will suffice to make him 


ambulatory. 
Premedication 


In the dental office we are primarily concerned with the recovery time. To 
have a good reaction from an anesthetic, the patient should be awake at the 
close of the operation and be able to leave the office, accompanied by a respon- 
sible person, in one hour. Obviously, heavy sedative doses of morphine are 
not indicated. The only premedication used is atropine sulfate, 1/100 gr. This 
is given without morphine. The route used for this may either be oral, sub- 
cutaneous, or intravenous. Usually atropine is given one-half hour prior to 
the induction of anesthesia. 

The very resistant aleoholic or narcotic addict may require some sedation 
with 44 to % gr. morphine in addition to the atropine. However, it is of the 
utmost importance to stress atropinization regardless of what type the patient 
is. The longer cases will particularly benefit since atropine prevents the ac- 
cumulation of fluid in the lungs and pharynx which is a source of postanes- 
thetic complication. The incidence of laryngospasm is definitely cut down 
when this procedure is followed. 


Anesthetic Complications 





1. Allergy to Barbiturates.—Severe rash and discomfort on injection of 
first few cubie centimeters of solution may be present. Stop administration. 
(jive 1 to 2 ¢.. Neosynephrine. This reaction may be prevented by giving 
a test dose of any barbiturate the night before anesthesia. 


2. Injection Into an Artery.—This may occur if the tourniquet is applied 
too tight, obliterating the arterial pulsations. It is more likely to occur in the 
antecubital fossa because of the proximity of the radial artery to the surface 
of the skin. Sharp pain results, which radiates to the palm of the hand. Stop 
administration; leave tourniquet on. Release the tourniquet for a few seconds 
every ten minutes, over a period of several hours. It is of the utmost im- 
portance that the drug be absorbed slowly. 


3. Tissue Injection of Pentothal Sodium.—Should the needle slip out of 
the vein and the solution be deposited in the tissue of the arm, the results are 
not very serious with the 0.5 per cent solution. The 2.5 per cent solution will 
cause some pain and soreness for a short time, but the 5 per cent solution will 
cause a slough at the site of extravasation. Symptomatic care is required. 





4. Hematoma.—This is not a serious situation. Apply ice bag to site. 

5. Laryngospasm.—This is an ever-present possibility with the use of this 
agent. Parasympathetie stimulation of the posterior pharyngeal and laryngeal 
musculatures must be inhibited by the atropine, or spasm will invariably re- 
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sult. The parasympathetic effect is markedly reduced with 1/100 gr. atropine. 
Should spasm oceur then the deepening of the anesthetic plane, the forcing of 
oxygen, and an additional 1/100 gr. atropine is given. If used properly, Pento- 
thal Sodium spasms as a result of deep anesthesia are never seen. 


6. Obstruction.—Care must be exercised in the placement of the throat 
pack. It should never be pushed back into the pharynx to the point where 
it will set up irritational stimuli in the danger zone. Trickling of blood or 
saliva past the throat pack may also give rise to spasms; besides, it may be 
aspirated into the lung. Throat packs should never be soggy but must be 
changed frequently. Lachrymal secretion flowing down the tear duct to the 
posterior nares and thence into the posterior pharynx may set up sneezing or 
coughing reflexes. Deepening of the anesthetic is indicated in these cases. 


Postanesthetic Complications 


Should a delay in recovery occur, stimulation should be resorted to. Sev- 
eral drugs are efficient. Lesser degrees of depression can be treated with intra- 
venous injection of Coramine (3 to 5 ¢e.). Should a patient react slowly this 
will usually speed up the procedure. However, any patient who does not react 
within one hour has had a toxie dose of Pentothal Sodium. Intravenous injec- 
tions of Metrazol (1 to 3 ¢.c.) should be started and given every twenty minutes 
until the patient shows evidence of mild twitching of the eyelids. The drug 
may be given intramuscularly every twenty minutes until the patient awakens. 

If shock should develop, plasma, glucose for diuresis, and oxygen and 
warmth are indicated. If proper care in the selection of the patients is exer- 
cised, these reactions are never encountered. The severely debilitated patient 
is the usual candidate for this reaction. 

A newer analeptie drug of promise is sodium succinate. This is also ad- 
ministered by vein in a 30 per cent solution until the patient reacts. There is 
little danger of overdosage with this drug, since as much as 300 e.c. have been 
given without ill effects. It is still too new to be evaluated effectively. Barrett* 
claims that it acts best in the severely depressed cases. 

Occasionally we will note tremors of the extremities, and the patient will 
complain of chills. This is due to a disturbance of the heat center and will 
soon pass off without ill effects. Similarly, tingling sensations in the extremities 
due to removal of vascular elements into the dilated capillary beds soon pass 
off. Transient diplopia is also a common complaint. Dizziness and slow co- 
ordination are further reasons for the patient to be accompanied by a respon- 
sible person when going home. All symptoms should disappear within one 
hour so that the patient may leave the office. 


Contraindications 


The contraindications to the use of Pentothal Sodium are few but definite. 
Those patients who are on the verge of respiratory difficulty due to infections 
of the neck are best avoided. Edema of the glottis is rare, but it is far better 


*Personal communication. 
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to err on the side of overcaution than to take needless risks. The decom- 
pensated cardiae patient is not a fit subject for any anesthetic. Patients with 
severe anemia, with hemoglobin below 50 per cent, are poor risks. Gross meta- 
bolic disturbances such as occur in myxedema or thyrotoxicosis, where elimina- 
tion of the drug will be either too slow or too rapid, are also contraindications. 
Patients in whom severe debilitation is evident should also be avoided. Since 
most oral surgery is elective in nature, we can select our cases for the best and 
safest results. 


Conclusion 


The rationale for intravenous anesthesia in the dental office has been pre- 
sented. The necessity for avoiding anoxia and its intendant sequelae has been 
discussed. The feasibility of office anesthesias of over one hour’s duration for 
both oral surgery and restorative dentistry has also been covered. The use of 
the combination of anesthetics for treatment of the mentally retarded and its 
psychosomatic application are also discussed. The use of nitrous oxide for many 
short eases is admitted to be ideal, but its shortcomings are likewise indicated. 
The lack of postanesthetic nausea, vomiting, and headache following Pentothal 
Sodium is pointed out. 


29 CLINTON STREET. 





Oral Roentgenology 


SIGNIFICANCE OF BITEWING EXPOSURES IN INTRAORAL 
ROENTGENOGRAPHY WITH DESCRIPTION OF AUTHOR’S TECHNIQUE 


MATTHEW Lozirr, B.S., D.D.S.,* New York, N. Y. 


HE importance of Bitewing exposures in the practice of dentistry has been 

by now well understood, but the fact that only a Bitewing exposure can 
determine with maximum accuracy and expediency the existence, degree, type, 
and character of alveoloclasia, particularly in the upper molar and premolar 
regions, long before the pathosis can be diagnosed clinically, still perhaps is 
little recognized. It may not be an overstatement to say that this particular 
function of the Bitewing roentgenograph supersedes even its other major fune- 
tion, the disclosure of interproximal caries, for which purpose this film primarily 
was invented and now is generally being used. 

In addition, a correctly taken Bitewing exposure also can determine ac- 
curately and expediently the presence of pulpstones, secondary dentine, faulty 
contact points, overhanging fillings, shell crown margins, misplaced cement 
particles under fillings, and stationary restorations, calculi, and food pockets. It 
also may help to determine the approximate relative distance between the pulp 
horns and the limit of a carious area. 

With this in mind, it becomes quite obvious why a Bitewing exposure 
should be an integral part of each roentgenographic survey in adult and child. 

It is quite axiomatic that for adequate display of interproximal caries as 
well as for evaluation of existing alveoloclasia, when employing a Bitewing 
exposure, it is essential to obtain clear and unobstructed or unoverlapping inter- 
proximal surfaces. To accomplish this, it becomes necessary to direct the cen- 
tral ray through the interproximal space to be examined, which in turn necessi- 
tates the accurate alignment of the ray with the interproximal space in question. 
(Fig. 1.) 

Since the alignment of the ray (which for practical purposes may be repre- 
sented by the lower cone-directional-line [Fig. 2]) with the usually fine and 
frequently difficult-to-see interproximal space is only possible when the operator 
performs the alignment while facing the area of examination (a condition un- 
obtainable with the conventional method of approach), the author has developed 
an original technique which permits such procedure accurately and at all times 
(Fig. 3). 

Briefly, the technique consists of setting the verticohorizontal angulation 
at +60°, aligning the lower cone-directional line with the interproximal space 

*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital; 
Former Attending Oral Surgeon, Bellevue Hospital. 
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Fig. 1.—To obtain unobstructed interproximal surfaces in Bitewing roentgenography, the 
lower cone-directional line (simulating the path of the central ray) must be aligned with the 
interproximal space in question. 
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Fig. 2.—Employment of tangible means in alignment is at all times preferable to any other 
ipproach. It will be found that the lower cone-directional line (a straight line bisecting the 
under half of the x-ray cone) simulates the path of the invisible central ray and should therefore 
be used as such whenever the alignment of the central ray is being carried out. 
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to be examined, noting the number on the ‘‘B’’ scale registering the alignment, 
registering the obtained point of incidence on the patient’s cheek, setting the 
verticohorizontal angulation to the conventional +5°, re-establishing the trans- 
verse angulation according to the previously noted ‘‘B’’ scale angulation, re- 
establishing the point of incidence according to the previous registration and 
making the exposure. 


Fig. 3.—Registration of unobstructed interproximal surfaces in Bitewing roentgenography 
is readily possible when the operator is in direct line with the lower cone-directional line (simu- 
lating the path of the central ray) and the interproximal space he is examining. In other words, 
the operator must face the area of examination. The conventional method of approach in 
Bitewing roentgenography, however, does not permit the operator to see the area of examination 
when he is facing it. The illustration indicates that with the conventional +5° verticohorizontal 
angulation, the head of the apparatus completely obstructs the operator’s view of the lower 
en line as well as of the interproximal space when he stands in direct line with 

1em, 


Author’s Technique 

The method of approach presently employed in Bitewing roentgenography 
is rarely satisfactory and is at its best a hit-and-miss procedure. This pertains 
especially to the examination of the upper molar regions, where the interproximal 
spaces are frequently crowded, unsymmetrical, and either partly or completely 
out of line of vision. Aligning the invisible central ray with the frequently 
difficult-to-see interproximal space without the operator being in direct line with 
these two entities is hardly ever possible. 

The author’s technique does away with the difficulties hereto encountered 
and is recommended for all difficult-to-see regions. It is best to be employed 
in the consecutive order described : 


1. Set the verticohorizontal angulation of the x-ray tube to +60°. (This 
angulation is only temporary and is being employed to enable the operator 
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clearly to see the lower cone-directional line simulating the path of the central 
ray and the interproximal space under examination, while he is facing it.) (Fig. 
4.) 

2. Set the exposure timer to three seconds. (Using a ten-milliampere tube, 
a conventional target-film distance, and a medium-speed film, the average ex- 
posure time for the adult patient, regardless of the region, is three seconds. ) 

3. Position the chair headrest most suitable for proper alignment of the 
teeth to be examined. (In examination of upper molars and premolars, a more 
accurate roentgenographiec image will be obtained when the buceal cusps of the 
particular teeth are aligned parallel with the plane of the floor. To obtain such 
alignment, the patient’s head is tilted accordingly. To facilitate the tilting, 
the chair headrest should first be properly set up.) 





_ Fig. 4.—The illustration indicates that when the verticohorizontal angulation is set to 
+60° the operator can readily observe the lower cone-directional line and the interproximal space 
under examination (not shown on the illustration) while he is facing or is in direct line with 
then. 


4. Establish correct height level of the chair seat in its relation to the 
plane of the floor. (Proper chair seat level will allow for easier vision of the 
area to be examined.) 

5. Establish correct (distance) relation between the point of the cone of 
the x-ray head and the appropriate area on the patient’s face. Rotation of the 
chair will establish the proper distance. 

6. Have within reach means for adequate illumination of the area to be 
examined (preferably a small electric mouth lamp or a pen-type searchlight), a 
thin glass cocktail rod (for retraction of the patient’s lip in examination of 
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anterior teeth), a retractor (preferably one in the shape of a small surgical 
groove director, for retraction of the cheek and adequate exposure of an inter- 
proximal space of upper molars), and a tissue wipe (Fig. 5, A and B). 


— Lith 
YS. (Ja sof f 


Fig. 5, A. 














Fig. 5, B. 


Fig. 5—A and B, Adequate exposure of the area to be examined, particularly when 
examining the upper molars and premolars, is essential at all times in Bitewing roentgenography. 
The thin blade of the surgical groove director, employed as a retractor, can be readily adopted 
into the interproximal space distal to the area to be examined, allowing for clear display of 
the interproximal space in question. 
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7. Where the opposing lower teeth are missing, place either a large cotton 
roll of appropriate length or a rolled-up sponge over the alveolar ridge. Sprink- 
ling of denture adhesive powder over the slightly moistened cotton roll or 
sponge will facilitate their retention to a considerable extent. 

8. In examination of upper molars or premolars, amply relieve (but do 
not break) all the four corners of the film packet. Grasp the film by its tab 
and position its lower half first, placing the lower edge slantingly under the 
tongue. Rest the tab squarely over the occlusal surfaces of the lower teeth or 
over the previously positioned cotton roll or sponge, when these teeth happen 
to be missing and the patient’s denture is unobtainable (Fig. 6). 





Fig. 6.—To position the Bitewing film packet properly, all of its corners should first be 
ee, away and the tab then closely positioned over the occlusal surfaces of the 

9. Observe carefully the location of both upper corners of the film packet 
in their relation to the palatal arch. These corners, to avoid inflicting pain and 
facilitate closing of the mouth, should be always directed well on the inside of 
the arch. 

10. Maintaining the film packet by the edge of its tab, ask the patient 
to bring his teeth slowly together ‘‘all the way up and evenly on both sides.’’ 
The patient should best be asked to disregard the incurred pressure of the 
packet against the roof of his mouth. When the mouth is completely closed 
and the tab adequately compressed, observe whether the patient’s teeth meet 
correctly on both sides of his mouth, since there is a frequent tendency to shift 
the jaw toward the side upon which the tab is resting. It is not necessary to 
bring the film packet in close contact with the lingual surfaces of the teeth 
which are being examined. Excessive pulling on the tab may sometimes cause 
a distortion of the film plane as well as disengagement of the tab from the pocket. 
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11. Align the patient’s head perpendicularly to the plane of the floor and 
ascertain that it firmly rests against the previously positioned headrest. 

12. Stand facing the interproximal space to be examined and expose it to 
view with the aid of a retractor, preferably a surgical groove director, placing 
its thin blade into the interproximal space distal to the one to be examined 
(Fig. 7). 

13. Maintaining the retractor with one hand, position the tip of the x-ray 
cone in close proximity and slightly above the now exposed-to-view interproximal 
space with your other hand. 





Fig. 7.—The alignment of the lower cone-directional line with the interproximal space to 
be examined (the operator standing in direct line with both) is best accomplished when he 
exposes the area of examination with the aid of a surgical groove director (inserting its thin 
blade into the interproximal space distal to the one to be examined) with one hand, simulta- 
neously aligning the cone-directional line with the interproximal space to be examined with 
the other hand. 


14. Carefully align the lower cone-directional line with the interproximal 
space. (Adequate exposure of the interproximal space, close approximation of 
the point of the x-ray cone, adequate illumination of the area to be examined, 
and ability to face the area will permit accurate alignment practically at all 
times. ) 

15. Ask the patient not to move, and remove the retractor from the mouth. 
Using a slightly moistened nail-whitening pencil, mark on the patient’s cheek 
the exact location or spot where the tip of the cone is now resting, in order to 
record the present point of incidence (Fig. 8). 

16. Note the angulation number presently found on the ‘‘B’’ scale of the 
X-ray apparatus, in order to know what the correct transverse angulation for 
this particular case is (Fig. 9). 








Fig 
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Fig. 8.—After the cone-directional line was aligined with the interproximal space, the tip 
of the cone, now resting upon the patient’s cheek, is marked with a moistened nail-whitening 
pencil, to indicate the point of incidence. 











Fig. 9. 





In order to determine the transverse (side-to-side) angulation for the case on hand, 
note the number angulation on the “B’’ scale of the apparatus. 
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17. Again admonish the patient not to move. Shift the tube away from 
the patient’s cheek and set the verticohorizontal angulation to the conventional 
+5°, 

18. Bring the tip of the x-ray cone directly over the spot recording the 
established point of incidence. 

19. Re-establish the transverse (mesiodistal) position of the x-ray head 
according to the previously observed angulation number found on the ‘‘B”’ 
seale, being simultaneously careful to maintain the tip of the cone over the 
established point of incidence (Fig. 10). 

20. Without further attempts for alignment, make the exposure. 











Fig. 10.—After the obtained point of incidence and the transverse angulation were noted, 
the verticohorizontal angulation is now changed to the conventional +5°. The point of incidence 
and the transverse angulation are then re-established. 


21. Ask the patient to remove the film packet from his mouth and wipe off 
the marking from his cheek. 


Author’s Bitewing Film Packet 


Since the existence and evaluation of alveoloclasia in the lower molars and 
premolars can be ascertained readily and quite accurately with the employment 
of the conventional periapical exposure, which ordinarily is being obtained with 
the center ray being projected at or approximately at right angles to the film 
surface (not unlike the angulation required with the Bitewing technique), the 
need for Bitewing exposures here may be somewhat superfluous. In upper 
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molars and premolars, however, the Bitewing exposure (because of the +5° 
angulation it is employed with) is at all times indispensable for diagnosis of 
any existing alveoloclasia, even when it is still in its incipient stage. 

In order to obtain adequate height or vertical display of these frequently 
vulnerable alveolar tissues, considerably more of the film surface should be 
positioned over the tissues than is possible with the conventional Bitewing 























Fig. 11.—The conventional Bitewing film packet, with its tab positioned in the center of 
the film, does not always permit adequate display of any existing alveoloclasia, particularly 
in the molar and premolar regions of the upper jaw. 

















Fig. 12.—Since evaluation of alveoloclasia in the upper jaw is more accurately obtainable 
with Bitewing exposures, the employment of a specially designed Bitewing film packet, which 
permits a more adequate height or vertical display of the alveolar structure, is recommended. 
The wider portion of the packet is, of course, positioned over the palate. 
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film packet (Fig. 11). To accomplish the latter, the tab on the Bitewing film 
packet should best be attached considerably below its center. The wider portion 
of the packet is positioned, of course, over the palate. An ordinary blank linen 
index tab at least one inch wide, attached to the emulsion side of a conventional 
medium-speed periapical film packet, parallel with its longer dimension and 
considerably below the center, will make an ideal and inexpensive Bitewing 
film packet for adults. The index tabs ean be readily obtained in any stationery 
stores. Instead of an index tab, one-inch gummed heavy paper tape brought 
around the film packet as a bite tab also can be used. (Fig. 12.) 

For adequate display of the upper molar and premolar regions, two Bite- 
wing exposures are needed for each side of the mouth, one with the film inserted 
distal to the second molar, and the other up to the mesial surface of the canine 
or lateral incisor. 

Bitewing Exposures for Children 

Bitewing exposures for children are to be employed primarily for early 
detection of interproximal caries. A systematic technique here can be outlined 
briefly as follows: 


1. Use a narrow one-half inch blank index tab, attaching it to the exact 
center of the emulsion side of the smaller size, No. 0, periapical film packet, 
parallel with its wider diameter. 

2. Position the film packet with its longer dimension horizontally in all 
posterior regions. 

3. Employ the same verticohorizontal angulation and point of incidence as 
in adult patients. 

4. At ten milliamperes, make a two-second exposure, regardless of region. 

Two Bitewing exposures, one for either side of the mouth, will ordinarily 
suffice to discover most of the existing difficult-to-locate caries. It is desirable 
that Bitewing exposures be taken semiannually, since proximal caries, in addi- 
tion to endangering the pulp of the tooth, frequently results in destruction of 
important contact relationships leading to malocelusion. 


369 East 149TH STREET. 
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Oral Pathology 


CEMENTOMA 
JOHN M. ScANNELL, Jr., D.D.S., Jamaica, N. Y. 


HE cementoma is a definite pathologie entity which has been described in 

the American dental literature for the past thirty years. The first reference 
to the cementoma in America was made by Brophy’ in 1917 in his book on oral 
surgery. Other important contributions were made by Blum? in 1930, Dewey* 
in 1931, Stafne* in 1933, 1934, and 1943, Thoma’ in 1938, Zegarelli and Ziskin® 
in 1943, and Bernier and Thompson‘ in 1946. 


Etiology 


The etiology of the cementoma is unknown. However, many theories 
have been advanced and an attempt will be made to discuss the more im- 
portant ones which inelude: 


Reaction to irritation. 
Trauma. 

Low-grade infection. 
Endoerine imbalanee. 
Vitamin deficiency. 
Systemic background. 


It was interesting to note in an article by Colyer® that cementomas are 
more common in horses than in man. They are usually seen in the region of 
molars and premolars, and are about equally divided between the maxilla 
and the mandible. The etiology of these tumors in the horse was just as vague 
as in human beings. 


Reaction to Irritation 


In all of the published reports, the authors emphasized that there were 
little if any caries, rarely deep-seated fillings or periodontal lesions of any 
severity in the involved teeth. In our series only a few of the teeth had 
fillings and only in one case were deep caries in evidence. 


Trauma 


Many of the lesions involved the mandibular incisors. This of course, 
arouses suspicion with regard to traumatie occlusion. MeCall and Wald® 
reported a ease of cementoma involving the upper and lower incisors, sug- 
gesting traumatic occlusion as the possible etiologic factor. They also stated 
that in some eases the lesions disappear spontaneously. This has sometimes 
poe M + nh eeiggs Rte A You Institute of Clinical Oral Pathology, Inc., at The New York 

1169 














1170 JOHN M. SCANNELL, JR. 


taken place after the correction of occlusal stress (Fig. 1). Simpson also 
stated that traumatic occlusion may be a factor and that areas of radiolucency 
have been markedly reduced and in some eases have disappeared following 
relief of incisal stress. In contradistinction to these, Stafne reported lesions 
involving the mandibular incisors which had never been in occlusion with 
upper anterior teeth (Fig. 2). Zegarelli and Ziskin pointed out that lesions 
are seldom, if ever, seen on maxillary incisors. Why should they be immune 


Fig. 1. 





Fig. 2. 


Fig. 1.—Regeneration of normal bone in radiolucent area surrounding vital lateral incisor. 
Fig. 2.—Cementoma, calcified stage, involving lower incisor teeth that never were in 
occlusion with upper anterior teeth. 


if traumatic occlusion is a causative factor? Lesions are much more common 
in the female than in the male, and certainly their teeth are not subjected 
to more trauma than the male. If anything the opposite should apply, and 
if trauma were an etiological factor the percentage should be reversed, espe- 
cially so when we consider the many pipe-smoking men of today. Lefkowitz,’ 
in an article on the formation of cementum, stated that traumatic occlusion 
prevents continuous active eruption, and it often was the cause of resorption 
of cementum. 
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Low-Grade Infection 


Because of continued pulp vitality and the otherwise continuous healthful 
state of the gingiva, it would be difficult to substantiate this theory. Further- 
more, Kronfeld™ stated that cementum is never deposited in areas of active 
infection. One may frequently observe the deposition of cementum after 
root canal therapy in teeth with eroded apices. However, Cahn stated that 
he examined histologically a case in the radiolucent stage and was unable to 
differentiate it from the apical granuloma. One wonders then why a diagnosis 
of cementoma was made, and, if it was made from elirical findings alone, 
whether or not there might have been a superimposed infection. 


Endocrine Imbalance 


Zegarelli and Ziskin reported a series of fifty cases of cementoma. All their 
cases occurred in women, and 84 per cent of them were married. Of this 
group, only 14 per cent denied pregnancy. They then suggested that the 
gonadotropiec hormone of pregnant urine, prolan, which has the ability to 
stimulate the formation of the so-called pregnancy tumors which are vascular, 
fibrous connective tissue proliferations (fibrohemangiomas) may be an etiologic 
factor in the formation of the cementoma. Our eases of cementomas (16-3) 
were not confined only to the female, and neither were those of Stafne (25-10) 
of the Mayo Clinie. It is also interesting to note that last year Stout’* pre- 
sented a paper on fibrous and granulomatous lesions of the jaws; in his series 
of fifty-seven cases 72 per cent were women, and he did not suggest hormonal 
disturbanees as a possible factor in their occurrence. 


Vitamin Deficiency 


Bland-Sutton** in 1923 reported a case of cementoma in a young boy who 
also had rickets. From this case they suggested rickets as the possible cause 
of the cementoma. It seems difficult to understand the physiology, since 
rickets tends to deealeify the bony structures rather than work in the op- 
posite direction, unless possibly the patient was under treatment with vitamin 
D. The age and sex of the subject also would speak against its being a true 
cementoma. 


Systemic Background 


In both the reports of Stafne’* and Ziskin, complete medical records of 
all patients were reviewed and no systemic disease was found which could be 
correlated with the ceementoma. In our series the only abnormality discovered 
was the presence of calcium oxylate erystals in the urine of one individual. 


Development 


Thoma’ described the early development of the cementoma well. He stated: 


Most types of odontomas are formed during the developmental stage of the tooth, 
the tumor being produced by abnormal development of a particular tooth germ. A ce- 
mentoma, however, is not produced in this fashion because it forms in addition to, and not 
instead of, a regularly developed tooth. The part of the dental follicle from which the 
cementum originates is a later stage of development of the tooth germ. It forms after 
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the enamel organ and the dental papilla have developed, and for this reason the tooth 
develops normally, and then the cementoma develops either from the apical part of the 
dental follicle or its end product the periodontal membrane. 










Even though the cementoma is made up of one of the dental structures, 

it should not be compared or classified with the odontoma, since the history, 

method of development, age, sex, and other factors would speak against it. 
In his article on central osteomas and cementomas Thoma’ mentioned 







another interesting point: 





Maxillary bone, meaning both, and cementum are closely related. Both originate 
in connective tissue, the mandible and maxilla being so-called membrane bones. The 
dental follicle a connective tissue membrane surrounding the enamel organ and dental 
papilla form cementoblasts on the root side, and osteoblasts on the alveolar side from 
the same mesenchymal cells. Ultimately cementum and bone are deposited toward its 
eenter so that only a thin membrane, the periodontal membrane remains. This similarity 
in origin accounts for the difference in structure of apical calcified tumors which may 
form cementicles and trabeculae, that vary from primary cementum to osteocementum 










and bone. 






Histology 


The histologic picture of the cementoma is important and worth review- 
ing. It is evident that the radiolucent stage is made up of soft tissue and 
connective tissue. At some point in the course of its development it shows ¢ 
tendeney toward osteocementum formation. At this point the clinician sees 
scattered calcific structures within the radiolucent shadow on the x-ray. This 
process continues, the connective tissue is slowly replaced by cementum, and 
the connective tissue is seen only in channels which carry the blood vessels. 
The radiolucent area ultimately disappears and we have a radiopaque picture 
on the x-ray. 

There is one other possibility that should not be overlooked and this was 
first described by Stafne in his article entitled ‘‘ Periapical Fibromas’’: 













On the basis of x-ray observations in cases in which patients have been seen over a 
period of several years it appears that in rare instances little if any cementum develops 
in the fibrous mass which has formed, but that the fibrous tissue is replaced with what 
appears to be normal bone so that no evidence remains of what actually has taken place. 
This phenomenon was first observed in multiple occurrences and when definite cementomas 
developed in other teeth involved. Since evidence in the early stages of development was 
similar it may be assumed that this early stage involved the same pathologic process, but that 
it varied only in the end result. In other words, after the formation of the original fibrous 
mass further development may follow one of three courses: 














1. Most of the fibrous mass may be converted to cementum. 
2, It may remain as a cementoblastoma or fibroma for an indefinite period. 
3. It may be replaced by bone. 












It is this last point that is rare and of special interest. I shall later 
present two cases to demonstrate it. One of the cases is a 26-year-old married 
woman with multiple radiolucent lesions in the maxilla and the mandible. 
One of these was examined histologically and a diagnosis of cementoma was 
suggested by the pathologist. Without treatment two of the remaining lesions 
filled in with normal kone within two years. (Fig. 3, A and B.) The blood 
chemistry and all other laboratory tests and examinations were negative. 
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Symptoms 
The cementoma develops and exists without subjective or objective symp- 
toms and is generally discovered accidentally in routine dental x-ray exam- 
ination. 





Fig. 3.—Demonstration of regeneration of apparently normal bone in multiple radiolucent 
areas in apical region of four vital teeth in a 26-year-old married woman. A, Condition in 1946. 
B, Condition in 1948. 


Duration 


The period of time required for the development of a mature cémentoma 
is of interest. Zegarelli and Ziskin stated that the lesion is slow-growing 
and thirteen years were required for the change in a casé they observed. In 
one case at the Institute, seven years were required for the same change and 
in another, ten years were required. 
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Clinical Diagnosis 
The clinical diagnosis cf cementoma can be made only with the aid of: 


1, X-ray. 

2. Vitality test. 

X-ray diagnosis is dependent on the stage of development of the tumor. 
In the early stage we have a well-defined radiolucent area which may assume 
various sizes and shapes; however, the usual outline is circular and is situated 
near the apex of the tooth and apparently involving it. Stafne suggests that 
in the radiolucent stage the root apex generally appears to extend well into 
the center of the growth in contrast to the apical granuloma in which the 
apex more often appears to be attached to the periphery. However, we have 
observed many granulomata in which apices protruded into the lesion (Fig. 
4). During this stage the tooth in question should give a normal response 
to the pulp test (Fig. 5). 

The first radiographic sign of calcification is usually seen in the center 
of the lesion and is important for: 

1. It confirms diagnosis (Fig. 6). 

2. Stafne states that once the deposition of cementum has been noted in 
the radiographs, the growth will not become more extensive than the existing 
limits of the area of radiolucency. This calcification continues until we have 
just a small dark band separating the lesion from surrounding bone, or in 
some instances it may become completely calcified (Fig. 2). 


Microscopic Diagnosis 
The microscopic diagnosis in the early and intermediate stages is difficult. 
The pathologist may only suggest a diagnosis. All clinical data submitted 
are of utmost importance in evaluation of doubtful cases. In the final or 
inactive stage, the microscopic diagnosis is relatively simple. 


Differential Diagnosis 

Many other entities may be confused with the cementoma especially in the 
radiolucent stage, and the judgment of even the most skilled clinician at 
times will be hard put to evaluate the condition properly. First and most 
often confused with the radiolucent stage of the cementoma is the apical 
granuloma (Fig. 4). This was reported by Stafne’* and Kaletsky.*® Radio- 
graphically these lesions are similar, and differential diagnosis is made with 
vitality test. The tooth involved should have a normal pulp in the ease of a 
cementoma, and should be nonvital if the lesion is a granuloma. A small 
radicular cyst may have a similar x-ray appearance to the radiolucent stage 
of the cementoma, and again the vitality test would detect the presence of a 
nonvital pulp in the cyst. It is also possible to confuse the loss of bone 
around the apices of teeth in hyperparathyroidism with the radiolucent 
state of the cementoma (Fig. 7). In both conditions the pulp test would be 
normal. The chemical analysis of the blood for Ca., Ph., and the phosphatase 
determination then assume an important role in making a differential diag- 
nosis, as no significant changes in blood chemistry have ever been noted in the 
cementoma. 
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Fig. 5. 





Fig. 6. Fig. 7. 


Fig. 4.—Apical granuloma. Note apex protrudes into the lesion. 
Fig. 5.—Development of cementoma around four vital lower 
Fig. 6.—Demonstration of initial signs of calcification in 
Fig. 7.—Radiolucent area above central incisor due 


central incisors. 
lesion. 
to hyperparathyroidism. 
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Confusion with monostotie fibrous dysplasia is another possibility. Glick- 
man’ reported a case in a 39-year-old woman. Clinically, there was a 
radiolucent area about 0.5 em. in diameter directly under the apex of the 
lower central incisor. The tooth responded normally to the electric pulp 
tester. There was no history of trauma. In this case the area was removed 
surgically and the diagnosis was confirmed microscopically. I wonder if 
there is any relationship between this lesion and the radiolucent stage of the 
centoma? Further studies might prove enlightening. 


Fig. 8.—A, Illustration of hypercementosis. B, cementoma. 


In the radiopaque stage it must be differentiated from some forms of 
hypereementosis. In hypercementosis, secondary cementum is deposited on the 
primary cementum within the periodontal membrane. (Fig. 8.) In the 
cementoma the deposition of the cementum is not necessarily in contact with 
the tooth, especially in the earlier stages when calcification seems to begin 
in the center of the radiolucent area. Also, in the final stages of a ceementoma, 
the periodontal membrane may still be seen separating the lesion from the 
tooth root (Fig. 9), and of course this cannot, be seen in hypercementosis. 
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Should the periodontal membrane not demareate the cementoma, it would 
then be difficult to differentiate these lesions. 

Retained root tips may sometimes be confused with the radiopaque stage 
of the cementoma. The demonstration of the periodontal membrane or root 
eanal would be significant. Histologic sections of course would establish 


a diagnosis. 


Fig. 9. 


Fig. 10. 





Fig. 11. 


Fig. 9.—Radiograph of tooth before removal. 
Fig. 10.—Intraoral film showing radiopaque mass apparently in mandible. 
Fig. 11.—Occlusal film which indicates mass to be submaxillary calculus. 


Eburnated or sclerotic bone should be differentiated from the cementoma. 
In this condition there is an irregular outline of an opaque mass with no 
definite demareation from the surrounding bone. In the cementoma, however, 
there is a radiolucent shadow which separates it from the bone. Cahn" 
suggested in his text on oral pathology that the differential diagnosis between 
these two entities must be made by the ease in which they are removed 
surgically, that is, a cementoma will shell out relatively easy and eburnated 
bone could be removed only with great difficulty. He also stated that histo- 
logically the differentiation is very difficult to demonstrate. Finally, this 
condition must be differentiated from a supernumerary tooth. I shall show 
you an x-ray of a supernumerary tooth that resembled a cementoma on an 
upper central incisor. There was a circular opaque mass in the periapical 
area. By taking occlusal films and additional x-rays at varying angles, we 
were able to establish a diagnosis of supernumerary tooth. 
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Thoma, Caseario, and Baceviez'® presented an interesting case for differ- 
ential diagnosis. They showed a cementoma in an edentulous mandible in the 
region of the first molar. Then they showed x-rays of calculus in the sub- 
maxillary gland of another patient. The x-rays of both patients appeared 
similar. They now recommend the use of occlusal radiographs to supplement 
lateral plates in making the differential diagnosis between opaque masses in 
the mandible and calculus in the soft tissues of the floor of the mouth. Inei- 
dentally, the same recommendations were made many years ago by Blum 
(Figs. 10 and 11). 

It may be of interest to mention that osteoid osteoma, as first described 
by Jaffe,!® follows a somewhat similar course to the cementoma in that in the 
early stages it is a circumscribed rarefaction of bone which subsequently 
becomes highly calcified. Jaffe stated, however, that this entity occurs most 
frequently in children, and pain is an important symptom. 


TABLE I. OCCURRENCE OF CEMENTOMA IN INSTITUTE CASES, GIVING SEX, AGE, MARITAL 
STATUS, LOCATION OF LESION, AND RADIOGRAPHIC APPEARANCE 








Sex 


Male 3 


Female 16 


Age 
Average age of entire series 39 
Range of ages varied from 20-61 
Average age of male subjects 30 
Average age of female subjects 46 
Marital Status 

Male Female 
Married 1 Married 14 
Single 2 Single 2 

Location of the Lesion 
Maxilla 3 cases 
Mandible 15 cases 
Both 1 case 

Location in the Mandible 
Incisors 11 lesions 
Cuspid 1 lesion 
Premolar 4 lesions 
Molar 9 lesions 

Location in the Mazilla 
Cuspid 2 lesions 
Premolar 3 lesions 

Appearance Radiographically 

Radiolucent 7 cases 
Radiopaque 12 cases 





Treatment 


The modern approach to the treatment of the cementoma is conservative. 
X-ray and vitality examination are suggested at regular intervals. While the 
process remains symptomless no treatment is indicated. In two of our cases 
surgery was necessary, one for the relief of pain and another because of an 
acute flare-up. When surgery is necessary, not only the tooth but also the 
entire calcific mass below the apex should be removed and examined. 





. 
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Prognosis 
The prognosis is favorable whether the conservative or surgical approach 
is used. No harmful effects have been observed from noninterference. We 
have had no recurrences after surgery although one was reported by Bernier.’ 
It recurred three times following removal. So far no malignant changes have 


been reported in the literature. 


Analysis of Cases at the New York Institute of Clinical Oral Pathology 

The eases used in this report are taken from the files of the New York 
Institute of Clinieal Oral Pathology. Thirty lesions from nineteen people 
were analyzed in this study. Since conservative management is indicated, a 
histologie diagnosis would not always be practicable. In the cases in which 
no histologie examination was possible, x-ray, pulp test findings, and other 
clinical data were used to establish a diagnosis. (See Table I and Table II.) 


TABLE IT. COMPARISON OF CASES REVIEWED AT INSTITUTE WITH OTHER PUBLISHED REPORTS 





~ ZEGARELLI 


~~ BERNIER AND 











N.Y.I.C.0.P. THOMPSON AND ZISKIN STAFNE 
Number of cases 19 15 50 35 
Sex: 

Male 3 7 0 10 
Female 16 8 50 25 
Average age 39 years 37 years 40 years 43 years 

Marital status, Females: 
M. 14 43 
Ss. 2 7 
Number of cases involving 10 4 cases but 54 per 43 Of 78 teeth 69 
lower anterior teeth cent of lesions were mandibular 
incisors 
Period from normal to opaque 7 years 5 years 13 years 3 years 
stage 
Ratio of mandibular to maxil- 5-1 23-1 7-1 17-1 
lary involvement 
Number of cases with multiple 5 2 32 Many 
lesions 
Conclusions 


The etiology of the cementoma remains undetermined. We should give 
serious consideration to the fact that all reports show that an overwhelming 
majority of the lesions occur in the female. 

The clinieal diagnosis of the cementoma must be made from x-ray and 
vitality test findings. The microscopic diagnosis is complicated in the early 
and intermediate stages and relatively easy in the final or inactive stage. 

Tabulations of cases at the Institute substantially agree with other pub- 
lished reports. 

Conservative management of the cementoma appears to be the treatment 
of choice. 

The prognosis is excellent and remains unchanged whether the conserva- 
tive or surgical approach is used. 
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Some of the cases in our series were submitted without complete series 
of x-rays, and only radiographs of the involved region were received. This 
may have some bearing on the lower percentage of multiple lesions in the 
Institute cases. 


I wish to acknowledge my grateful appreciation to the Institute and to Dr. Freund in 
particular for the assistance and cooperation given in the preparation of this paper. 
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DENS IN DENTE 
Pau. C, Kitrcuty, M.S., D.D.S., CoLumBus, OHIO 


HIS malformation has been characterized by Kronfeld®* as one of the rarest 
of tooth anomalies. At the time of his writing (1934), he had been able to 
find references to only about a dozen cases. 

Probably the first mention of tooth within a tooth in the literature was 
in the Dental Register in 1856. This letter to the editor by a Quincy, Illinois, 
dentist who signed himself ‘‘Socrates,’’ explained the anomaly as due to the 
ossification of the pulp. He claimed to have removed two such anomalies from 
the mandibular first molar areas of a girl aged 18 years. There is no real 
evidence that these were dens in dentes. The fact that the author used the term 
‘*tooth within a tooth’’ entitles it to mention here. 

Three years later (1859) Tomes? published his classic description charac- 
terizing the phenomenon, we believe correctly, as a defective development of a 
single tooth. Tomes’s description was apparently of a single coronal invagina- 
tion with a very small opening communicating with the space inside the tooth. 

Talbert*® reported a case under the title ‘‘A Wheel Within a Wheel.’’ He 
stated that the specimen was a ‘‘deposit’’ which he found in the pulp of the 
‘‘lower left inferior second molar.’’ The fact that Talbert called this ‘‘an 
effort at a tooth within a tooth’’ is the justification for mentioning it. 

Baume,‘ according to Kronfeld, described and illustrated a case of an 
oversized upper euspid in which the arrangement of tissues could be accounted 
for only by an invagination process, yet because of the absence of lateral in- 
cisors, Baume diagnosed the anomaly as due to a fusion of cuspid and lateral 
incisor. 

Salter® illustrated and described, under the heading ‘‘odontomes,’’ a right 
upper permanent lateral incisor with a growth ‘‘the size of a horse-bean’’ in 
the labial cervieal region. He made a longitudinal ground section of this ‘‘ warty 
tooth’’ and found a eavity lined with enamel. While Salter did not claim his 
specimen to be a dens in dente, he recognized the enamel-lined, heart-shaped 
cavity as an ‘‘involution.’’ This, we believe, classifies it as a true dens in dente. 
Fig. 1 illustrates the ground section of Salter’s specimen. 

Hilton® in a query to the editor of the Dental Cosmos, described an upper 
right second molar which she extracted from a boy of 14 years because of a 
toothache. There was no apparent decay but the tooth was abnormal in shape, 
‘‘the grinding surface being much smaller in circumference than the rest of the 
erown.’’ Hilton further said, ‘‘In the crown of the tooth I found imbedded 

Presented before the American Academy of Oral Pathology, Chicago, Feb. 6, 1949. 

From the Dental College, Ohio State University. 
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a smaller tooth having every appearance of being a deciduous molar.’’ There 
was no section made and no reference to relationship of dental tissues. 

Busch’ apparently was the first (1897) to use the term ‘‘true dens in dente.’”’ 
He reported a number of cases of coronal and root fusion, believing his ‘‘dens 
in dente’’ to be examples of twin formations where one tooth grew around an- 
other. Kronfeld thought that at least three of Busch’s cases were the results 
of tissue invaginations with only one tooth involved in the process. One of the 
reasons for Busch’s confusion was the fact that he studied cross sections only. 


Fig. 1.—A reproduction of Salter’s illustration of his longitudinal ground section of ® ‘warty 
tooth’’ with the enamel-lined cavity which he described as an ‘“‘involution.’’ 


; 


specimens more nearly resembled a tooth within 
a tooth, and hence Tomes’s description, than did the specimen of Salter, and in 
Kronfeld’s opinion, that of Baume. Fig. 2 shows two cross sections of one of 
Busch’s specimens. 

Miller’s specimen was one which he described in connection with several 
other anomalies. It was an upper left canine from an adult. The tooth was 


His three ‘‘true dens in dente’ 
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a large one with the crown having eight lobes. Miller made a series of trans- 
verse sections and found ‘‘that fifteen columns of enamel were suspended, some- 
thing like stalactites, from the dome of the enamel caps, some of them extending 
into the root a quarter of an inch beyond the neck of the tooth.’’ 

These columns were mostly hollow and lined with enamel, but some con- 
tained calcified material and organic debris. In addition to the involuted enamel 
areas, there appeared in the rather large apical orifice and attached to one side, 
a ‘‘root within a root.’’ This was lined with cementum. 








Fig. 2.—Cross sections of a dens in dente as illustrated by Busch. The section on the left is 
from the crown. Enamel covers part of the outer surface of the ‘‘outside’’ tooth and lines the 
inner surface of the “‘inner’’ tooth. The section on the right is from the root. Here the ‘‘inner’”’ 
tooth is attached to the ‘‘outer’’ one. Enamel is present on a part of the inner wall of the 
“inner” tooth. Busch’s confusion as to the cause of dens in dente probably arose from his 
use of widely separated cross sections. 


Miller’s specimen is very interesting because it seems ‘‘to have had every- 
thing.’’ Here is demonstrated not one but many invaginations of the dentino- 
enamel junction. It is also possible, but not demonstrated, that the root con- 
dition was a lateral root invagination similar to that demonstrated later by 
De Jonge Cohen. Miller considered this inner root to be an extension of one 
of the ‘‘enamel columns,’’ and Kronfeld says of it, ‘‘Nor is this invagination 
confined to the enamel covered portion of the tooth, for the root of this same 
tooth contains another smaller root, which is also turned inside out.”’ 

In speaking of the enamel invaginations Miller said, ‘‘ All these different 
formations represent the crowns of so many teeth turned inside out, the enamel 
being on the inside and the pulp chamber on the outside of each separate crown.’’ 
Broadly interpreted, this is correct, but it might also be quoted to prove that 
Miller considered this anomaly to be a coalescence of fifteen tooth crowns. 
Miller’s specimen could have been termed ‘‘teeth within a tooth.’’ Miller him- 
self gives no indication in his publication that he considered his ‘specimen to be 
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a variation of the ‘‘dens in dente’’ of Busch. Fig. 3 depicts a cross section 
through the crown of Miller’s specimen. 

Zeckendort’s® ‘‘Dents telescopees’’ (telescoped teeth) was, according to 
Kronfeld, not deseribed as to the sequence of tissues. It was an upper lateral 
incisor of an adult, discolored and with decomposed pulp. One cannot but 
agree with Kronfeld that the illustration strongly suggests ‘‘an invagination 
of crown into root, or a gigantically enlarged lingual pit,’’ hence a ‘‘dens in 
dente.’’ 





Fig. 3.—Cross section of the crown of Miller’s anomaly showing the numerous involutions lined 
with enamel. 

Moral’® uncovered a fine specimen of dens in dente in a supernumerary 
maxillary tooth. He analyzed and described his specimen carefully both macro- 
scopically and microscopically. He reasoned from the fact that the ‘‘inner 
tooth’’ had enamel on the inside and from the manner of attachment to the 
‘‘outer tooth’’ that the anomaly known as ‘‘dens in dente’’ is not a fusion of 
two teeth but arises from one tooth. An extension projecting within the tooth 
toward the apex resembled an inner tooth. Moral can thus be classified with 
Tomes as clearly recognizing the dens in dente as an invagination anomaly in- 
volving one tooth, while Baume, Busch, and Zeckendorf insisted that it was a 
fusion of more than one tooth. Salter and Miller, while recognizing the involu- 
tion aspect of their cases, never linked them to the terms ‘‘tooth within a tooth’’ 
or ‘‘dens in dente’’ and did not discuss them from the standpoint of process of 
formation. Moral’s article contained a diagram illustrating his theory of the 
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development of a dens in dente as an abnormal deflection of the dentino-enamel 
junction area. 

In the same year (1918) that Moral published his article in German, two 
authors in the United States wrote short, incomplete, and quite unsatisfactory 
articles about what probably were cases of dens in dente. 

One was attributed to H. M. MacDonald.*' His case was an upper right 
central incisor in a young adult male. The illustration of the extracted tooth 
shows a very large cingulum and an apical opening almost as wide as the cervical 
diameter of the tooth. In this apical opening one can see the inner tooth, appar- 
ently the basal aspect of a greatly enlarged, deeply invaginated lingual pit. 

The second ease, an upper canine of large size, was described by Kirk.’ 
From his illustration and description one may infer that the ‘‘inner tooth’’ lay 
wholly in the root area. The most unusual feature of this specimen was that, 
according to Kirk’s statement, the crown was covered with normal enamel. 
Kirk’s illustration does not bear this statement out. In neither of the cases 
mentioned were sections made and tissue relations studied. 





Fig. 4.—De Jonge Cohen’s illustration of cut away, premolars showing various degrees of de- 
velopment in the formation of a root dens in dente. 


De Jonge Cohen’s cases of dens in dente were mandibular premolars with 
the inner tooth in the root area and composed of a central cementum layer 
surrounded by dentine. With photographs of specimens and diagrams, De Jonge 
Cohen gave a logical explanation of how the inner root developed as the result 
of an invagination of the lateral root wall. I think we can visualize this as an 
abnormality of the activity of Hertwig’s sheath. Fig. 4 illustrates the root 
type dens in dente of De Jonge Cohen. 
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Erausquin, Pellegrini, and Ponte*® according to Kronfeld agreed with 
De Jonge Cohen in explaining the formation of a dens in dente as the result 
of an invagination process during tooth formation and involving either crown 
or root. 

The two cases reported by Lejeune, Fritz, and Wustrow™ were, according 
to Kronfeld, a malformed upper central incisor of a child with a very short 
root, and an upper cuspid of a patient 13 years of age. The latter had a pro- 
nounced development of the lingual cingulum and a large lingual pit. It. is 
interesting to note that a roentgenograph was made here (1920) and revealed 
an inner tooth-shaped structure. A longitudinal section proved that the inner 
structure was lined with enamel. Wustrow’s diagram and explanation indicated 
an abnormal invagination of enamel and refuted the idea that two teeth had 
fused to produce the anomalies. 

Gnamm’s case’ 7® was described by Peckert. This specimen was cut in 
half at right angles to the long axis, and the apical part of the inner formation 
was loose while the coronal part was fast to the outer tooth tissues. This eon- 
dition conformed to the typical cases of single coronal invagination as later 
demonstrated in decalcified serial sections by Kronfeld and in ground sections 
by others. 

Gnamm differentiated so clearly between the anomalies resulting from the 
fusion of two teeth and the malformations due to abnormalities confined to one 
tooth, that some quotes from him are worth while. Gnamm said, ‘‘ Wherever 
there is true fusion or concrescence of two tooth germs, we find two pulp cham- 
bers or one more or less common pulp chamber, surrounded by dentin and, on 
the surface by enamel; in a dens in dente, however, there is only one pulp 
chamber, into which the ‘inner’ tooth projects, the inner tooth containing enamel 
and dentin in inverse order; that is, enamel inside of dentin.’’ Gnamm could 
have added: or cementum inside of dentine. 

About this time (1928) a revival of the tooth fusion theory to explain dens 
in dente is attributed to Herbst and Apfelstaedt'* by Kronfeld. In discussing 
this anomaly in their text on deformities of jaws and teeth, they have ignored 
the significance of the reversed order of the tooth tissues in dens in dente and 
the normal order in fusion cases. Their contribution to the subject is not one 
of clarification but rather of confusion. 

Another source of some confusion, perhaps of lesser consequence, has been 
the attempts of Hattyasy** to claim Salter’s and Baume’s specimens as denticles 
and Fridrichovsky’s™ claims of inclusions similar to De Jonge Cohen’s to be 
denticles. 

Kronfeld*? has given a very comprehensive review of the dens in dente 
situation to 1934. His own contribution showed roentgenographs and serial 
sections of a typical single coronal invagination of an upper lateral incisor of 
a girl of 15 years. This, like many of the coronal dens in dentes, was extracted 
because of pain and swelling and showed pulp and periapical involvement. 
There was evidence of communication between the central cavity and the pulp 
chamber. 
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Kronfeld cites various conditions of lingual pit development as explaining 
the etiology of dens in dente. He also states his belief that the process is a 
local retardation of growth. This should be reconsidered in the light of more 
recent work. 

Kronfeld emphasized the reversed relation of enamel (or cementum) and 
dentine in a true dens in dente and that the anomaly is the result of an invagina- 
tion, not a twin formation. Hence, it is a malformation involving one tooth 
germ only. 

Kitchin®* reported the case of an upper right lateral incisor in a boy of 
16. <A longitudinal specimen was ground to show the small incisal aperture 
leading into the central cavity. In the process of grinding, there were noted 
fine channels connecting the apical area of the central cavity with the pulp 
chamber. This tooth was removed because of periapical involvement. In- 
quiries and x-rays showed no corresponding condition of the other lateral in- 
cisor. Kronfeld’s theory of localized retarded development as the explanation 
of dens in dente was supported. 

Hammer?** described two cases of tooth malformation for which he made 
no claim of dens in dente. They were greatly enlarged root conditions at- 
tached to what appeared to be relatively small crowns. From his description, 
illustrations of sections, and x-ray reproductions, it was not possible for me 
to place these as invagination anomalies. I believe Hammer may have been 
dealing with root odontomes. 

According to Searey, Egan'® reported a case of dens in dente. However, 
I have not been able to consult this reference nor have I found any discussion 
of this case from which to secure information. 

Adler®® described a case of dens in dente in a malformed lower central 
incisor, where there was an absence of one central incisor. The patient was a 
girl of 9 years. There was an apical involvement but vitality tests indicated a 
vital pulp. The tooth was decalcified and sectioned labiolingually. The lingual 
pit invagination extended down almost into the wide apical opening. In the 
incisal part of the labial extension of the pulp chamber, the pulp was vital. 
Adler considered this the most striking feature of his case. However, the patient 
was only 9 years old, and a number of these cases do not exhibit pulp and apical 
disturbances until 12 to 16 years. Also, it is not unusual to find vital pulp tissue 
in one root of a molar when the remainder of the pulp is nonvital. Perhaps 
more striking was the fact that this was a lower central incisor, since most if 
not all previous eases in anterior teeth had been upper teeth. 

According to Adler, a review of the entire subject of dens in dente was 
made by Hoepfel** in 1936. This author aligned himself with those who con- 
sider the anomaly an invagination in one tooth and not a twin formation. 

Swanson and MecCarthy*® published the first account of a bilateral dens 
in dente condition, if we except ‘‘Socrates’’’ claim. They questioned the belief 
stated by Kronfeld and supported by Kitchin that dens in dente is the result 
of a mere retardation in tooth development. Their specimens were the two 
upper lateral incisors of a girl of 8 years. The left one had developed a ‘‘gum 
boil’’ in the area of its apex. 
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On the basis of their own specimens, as well as Kronfeld’s and Kitchin’s 
illustrations, they claimed that an invaginated enamel-dentine junction, located 
apical to the level of the outside cementoenamel junction, could not be explained 
as simple growth retardation. There must have been active downward pro- 
liferation. I cannot see a flaw in this argument, which, incidentally, goes back 
to Moral and Gnamm. However, I would disagree with them when they say 
that they ‘‘believe these malformations to be caused by a proliferation of the 
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Fig. 5.—A, Drawing of a longitudinal ground section of one of the author’s dens in dente 
specimens. The deepest area of enamel formation does reach apical to the cementoenamel 
junction, as is shown by the roentgenograph of this tooth in situ. 


cells of the enamel organ into the dental papilla.’’ Generally speaking they 
may be caused in this way, but on the other hand, a simple retardation would 
amply explain a case in which the invaginated dentino enamel junction does not 
penetrate apically to the outer cementoenamel junction. 

It must be admitted that most of the specimens which have been illustrated, 
either in decalcified or ground sections, show the most apical part of the invag- 
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inated dentinoenamel junction in a position which would indicate a rootward 
shift and not a mere localized arrested development. 

Since publishing the article in 1935, the author has come into possession 
of two other eases through the kindness of Dr. C. H. Hebble of Columbus, Ohio, 
and Dr. R. S. Rogers of Hillsboro, Ohio. These specimens were ground longi- 
tudinally in order to show the coronal opening and extent of the invagination. 
Drawings of these ground sections are reproduced in Figs. 5 and 6. Roent- 
genographs of both of these specimens show the enamel to penetrate apically 
to the cementum-enamel level, although the drawing of one (Fig. 5, A) might 
imply the opposite. This was just a ease of not being able to grind all desired 
aspects of the specimen in the same plane. Fig. 5, B shows the roentgenograph 
of this dens in dente in place. Here one can see the depth to which the enamel 
extends. There is also shown the wide-open foramen and the radiolucent area 
indicative of the bone destruction due to pulpal infection. Such a combination 
of conditions is typical of the dens in dente anomalies. 





Fig. 5.—B, In situ roentgenograph of specimen illustrated in A. Note the continuation 
of the enamel from the outer surface through the minute opening at the tip of the crown’ and 
down into the interior crown cavity. Note also the wide open foramen and apical rarefaction. 


In my opinion, the lateral invaginations of the root (De Jonge Cohen’s 
cases, Fig. 4) would of necessity be active proliferations. Otherwise it would 
be difficult to explain the presence of the root dens protruding into the root 
canal area. 

Searcy”? described the second ease of bilateral dens in dente in the upper 
lateral incisors of a girl of 14 years. He illustrated with the roentgenographs 
of the teeth in place and after extraction. A ground section of the more 
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normally shaped lateral incisor was made by Sognnaes and photographed in 
polarized light. 

Gottlieb** presented a paper before the International Association for Dental 
Research in Rochester in June, 1948, in which he confused again the etiology 
of dens in dente. The title of Gottlieb’s paper was ‘‘Cleft Upper Lateral, or 
Early Fusion of Two Tooth Germs (Formerly Dens in Dente).’’ Gottlieb’s 
thinking on this anomaly is illustrated by his statement, ‘‘The finding can be 
characterized as showing enamel inside the crown.’’ As a matter of fact, this 
is the thing that is common to both fusion of teeth and dens in dente, but the 
relation of this enamel to the surrounding dentine and to the pulp chamber 
separates the two anomalies in a very clean-cut manner. 





DENS IN 
‘RENTE 











CASE NO.3 
Female -Age 19 years- 
] Specimen received 
from Dr Roy 5. Rogers,sr. 











Fig. 6.—Drawing of a longitudinal ground section of another of the author’s dens in dente 
specimens. Here the presence of the involuted enamel at a level apical to the cementoenamel 
junction indicates some active rootward proliferation of the dentinoenamel junction. 


There are a number of questionable statements in the published abstract of 
Gottlieb’s paper. He states, ‘‘Until now the literature reports four upper first 
incisors, five upper canines and thirty two upper second incisors (including 
eleven observations of the author).’’ No article from Kronfeld (1934) to Searey 
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(1948) gives any reference to dens in dentes reported by Gottlieb. Since upper 
second incisors have been the most frequent specimens reported, Gottlieb stated 
that the fusion of two lateral incisors, one development on the distal of the 
premaxilla and one on the adjacent maxillary process area, fuse and form dens 
in dentes. 





Fig. 7.—Diagram of a longitudinal section of a hypothetical case in which the dens in dente 
could show an outside enamel layer. 

One may question this premise since it has been authoritatively stated,”® 
‘‘The dental lamina, the matrix of the tooth germs, is likewise (like developing 
bone) independent of the facial processes.”’ 

Bohn* recently reviewed the subject and presented a specimen of his own. 
Because his sections showed an open central channel in the residue of the enamel 
organ in the coronal cavity, Bohn claims that the outer enamel epithelium, as 
well as the dentionenamel junction area, takes part in the invagination process 
which produces the dens in dente. Bohn also likens the coronal dens in dente 
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to ‘the normal structure of the horse incisor, except that the latter normally 
shows the invagination filled with cementum, whereas, while cementum may 
appear in the coronal cavity of a dens in dente,”* it has never been shown to fill 
the cavity completely. 

The literature shows that the earlier confusion between the various anoma- 
lies arising from fusion of teeth, calcifications in the pulp, and abnormally in- 
vaginated areas of enamel and cementum is not yet completely dissipated. 

This is despite the fact that from Tomes (1859) down to the present time, 
every contributor whose observations show evidence of a critical analysis of the 
relationships of the enamel, dentine, and cementum agrees that this phenomenon 
is one of abnormal invagination. 

On the basis of the studies and findings of Tomes, Moral, Cohen, Gnamm, 
Kronfeld, Hoepfel, the author, and others, a dens in dente may be generally de- 
scribed as the consequence of an abnormality of that stage of tooth development 
known as morphogenesis, including the shaping of the root area. 

More specifically, it might be defined as the maldevelopment of a single 
tooth resulting from abnormal invagination and a subsequent degree of en- 
closure of tooth tissue normally confined to an outside surface. 

In formulating this definition, I have avoided any specific listing of the 
sequence of tooth tissues as they would appear across a longitudinal section 
through a dens in dente. My reason for this is that there seems to be possi- 
bilities of malformations more complicated than any yet reported. There might 
even be found one where enamel covers the dentine in the inner tooth, as Kirk 
claimed. As an example of the possible condition supplying an enamel-covered 
inner tooth, I suggest the situation which would result from a continuous cir- 
cular invagination of the dentinoenamel junction, further complicated by an 
evagination of the area enclosed by the invagination process. Fig. 7 illustrates 
a longitudinal section diagram of such a hypothetical case. 
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REATTACHMENT OF PERIODONTAL TISSUE 


A Critical Study 


MELVIN L. Morris, D.D.S., M.A.,* New York, N. Y. 


Introduction 


HE rebuilding of cementum and periodontal membrane lost in the pathologie 

processes of pocket formation has been the subject of much clinical research 
and discussion. Proof of this, according to Kronfeld,”’ should show histologically 
these structures coronal to a nick made at the depth of the former pocket. Since 
this has not been done, then the physiologic and surgical concepts which are the 
bases for past procedures may be faulty. 

The problem here is twofold: first, the unequivocal removal of epithelium to 
allow a connective tissue clot to oppose the root, and second, the inclusion by 
actively growing cementum of these fibroblastic cells that will then develop into 
periodontal fibers before epithelial interference. In view of past failures, an 
analysis is in order of the techniques and of the physiology of epithelium and 
cementum. 


The Physiology of the Periodontal Structures 


A. Epithelium.—Epithelium discharges its function as a protective coat by 
quickly covering any wound or defect breaking its continuity. In pockets this is 
seen in its constant apical movement as the periodontal membrane detaches. The 
same is true in surgically created pockets*® when, initially, mesodermal tissue 
faces cementum across the breach. A rapid union with the root would be the only 
obstruction to this invagination. 

So-called epithelial attachment has been claimed by Leonard, Box, and 
others.?° 11) 21, 22, 23, 24, 85 That this is merely a proximity of tissue is evident from 
the manner in which such pockets easily reopen with the slightest return of 
inflammation. Furthermore, such union is biologically improbable*® since only 
the basal cells are capable of forming cytoplasmic processes to attach to ceemen- 
tum. This can and does occur at the most apical portion of the epithelial at- 
tachment where the basal layer is in contact with the root. In a pocket, how- 
ever, the squamous cells border the root, the basal being the most distant strata. 


B. Cementum.—The term cementum is used here to inelude both acellular 
and cellular types since, as far as is known, they differ only morphologieally, 
not functionally.?” 78 

Organic union occurs only between vital tissues. When a dead object is 
involved, it is resorbed, dissolved, and utilized,?* ** exfoliated, or walled off. 
ee of Dental and Oral Surgery, Columbia University; Department of Dental, and 
@ral Surgery, Mt. Sinai Hospital. 
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Life depends on food source which, in the case of cementum, comes either from 
pulp, or periodontal structures, or both. The dentinocemental junction is a 
permeable one** *7 and could, theoretically,** ** allow interchange of body fluids. 
This possible mechanism must be extremely negligible, since, as new cemental 
layers form, the deeper cells become pyknotie and die.’* 7° In the acellular 
type, the deterioration is indicated by the calcification and obscuring of the 
innermost portions of Sharpey’s fibers.?° 2° Subsistence, therefore, must come 
from outside the tooth. Sever this connection, as in pocket formation, and 
pocket cementum must be nonvital.”** It ‘‘is in a biological sense a dead sur- 
face.’’?° 

Cementum in contact with epithelial attachment may also be lifeless since 
no blood supply is possible through epithelium. Some vitality may be present 
in this narrow zone by the lateral circulation of the canaliculi. 

Further evidence as to nutritive origin is apparent in the sealing of apices 
with cementum following endodontic therapy. Significantly, cementum retains 
the power of growth and repair after pulp removal.'* #° Another example of 
this property is often seen in the covering of retained root tips with cementum.** 

The behavior of replanted teeth offers more clues to cemental physiology. 
In these instances, in addition to pulp removal, the root has been temporarily 
severed from the surrounding structures. Reunion would then depend on 
whether enough vitality has been retained during the short interval free of the 
alveolus. Kronfeld?° reported the almost invariable resorption of the root. 
Successful cases in human beings have been reported by Krémer’ and in dogs 
by Bodecker and Lefkowitz. Both of these papers emphasized the importance 
of the amount of remaining adherent viable periodontal membrane. Although 
an osseous type of periodontal attachment was shown in the dog experiments, it 
would seem that suecess in human beings depends on early union of a relatively 
large area of periodontal fibers with alveolar structures. The remaining small 
sections of denuded cementum could then be covered by lateral growth of new 
cementum as in the sealing of root canal apices. It is well to appreciate that, in 
pockets, the severance of the attachment is for a greater duration and that 
periodontal fiber remnants are not available to effect a reattachment. 

In a vital tooth, traumatic occlusion or excessive orthodontic forees can 
(not in association with a pocket) crush and devitalize the connection between 
cementum and periodontal structures.”° After a leisurely resorption, complete 
tissue reconstruction occurs upon the denuded dentine. The identical rebuild- 
ing transpires in similarly protected areas in dogs' following the surgical re- 
moval of cementum. 

Such healing, when in a pocket, is not so easily accomplished. Skillen and 
Lundquist*® recorded it in surgically created pockets in dogs, only in the most 
apical sections. Above this, bays of resorption were seen on the root surface, 
but epithelium had intervened before the process was complete. Evidently, the 
physiologic removal of cementum was too slow to compete in the race against 
epithelial downgrowth. 
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Previous Attempts 
A Treatment of Epithelium.— 


1. Chemical Treatment.—Hecker'® used sodium hydroxide, neutralized with 
hydrochloric acid. The epithelial remnants were then removed with a scalpel. 

McCall** employed an aqueous mixture of sodium sulfide and carbonate, 
which he modified in 1946 to include sodium hydroxide. However, this tech- 
nique dissolved only the superficial layers,* usually leaving the basal and prickle 
cells intact. This incomplete destructive action on epithelium was due only to 
the high pH, regardless of the ions involved. 

2. Surgical Treatment.—This, the most popular technique, consists of 
vigorous soft tissue curettage, often involving repeated treatments.” 1 11» 14 21, 22 
23, 24, 25, 31, 32, 34, 35 

Beube’s?}* method of curettage differs from the others in that surgical 
access is gained by a semilunar flap some time after conservative measures have 
produced a healthy closely adapted gingiva. 

Both surgical and chemical procedures lack accurate criteria for determin- 
ing when all epithelium is removed. They are uncertain and haphazard. 


B. Treatment of Cementum.—There has been almost complete uniformity 
among clinical workers in this respect.® 10, 11, 12, 14, 16, 18, 21, 22, 23, 24, 25, 29, 31, 32, 34, 35 
The outer layers of cementum were planed because they were rough or soaked 
with exudate or pus. 

Beube® has removed the exposed cementum in a wide area in the periodontal 
pocket after retracting a flap for his bone powder operations. 


C. Results.—Clinical results have been universally reported as the com- 
plete or almost complete disappearance of the pockets. Such data are ob- 
viously faulty since the close adherence of the gingivae may have been enough 
to eliminate the pocket wall. 

Dental radiographs reveal root and bone but not soft tissue attachment. A 
high alveolar crest may conceal an intrabony pocket, and buccal and lingual 
plates obscure a narrow interproximal one. There is no constant normal rela- 
tionship in the relative heights of bone and attachment.’* '* *° The mere demon- 
stration of bone growth postoperatively* ® ?* then becomes inconclusive evidence 
of reattachment, albeit a desirable sequela. 

Histologic pictures have been published by Box’® '! and MeCall,** showing 
epithelium closely approximating the root surface. Box also displayed connec- 
tive tissue parallel to the long axis of the root, exactly the same as the encapsula- 
tion of a foreign body. Ultimate proof must be histologic, and will have to meet 
Kronfeld’s basic requirements, previously cited. 


Summary and Conclusions 
A study of the behavior of epithelium and cementum leads to these con- 
clusions : 


1. Epithelium has the property of rapidly covering any interruption, 
including pockets, in its continuity. It cannot form an organic union with the 
root except at the extreme base of the attachment. 
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2. The main if not total nutrient source of cementum is periodontal in 
origin. Pocket cementum must therefore be considered, for the purpose of re- 
attachment, as being nonvital and not capable of playing an active role in 
cicatrization. 

In a protected environment the organism first eliminates necrotic cementum 
and then repairs the defect. This process is too prolonged to come to culmina- 
tion in a pocket. Immediate surgical amputation of cementum might accelerate 
union sufficiently to block the ectodermal invasion. 

Further examination indicates that past techniques have failed. The fol- 
lowing modifications are suggested : 


1. The total and absolute elimination of pocket and attachment epithelium. 


2. Complete removal of pocket cementum. 


The rationale developed in this paper must be qualified by a proper regard 
for the undefined systemic syndromes responsible for the degenerative disease, 
periodontosis. The presence of these influences affecting the integrity of either 
periodontal membrane or cementum, or both, would certainly not be conducive 
to the regeneration of these tissues. In like manner, the complex endocrine 
changes of old age causing recession would not seem to lend themselves to re- 
growth. Furthermore, there are varying potentialities for cemental formation 
in different people.2* Those with a low potential are more susceptible to perio- 
dontal disease and less likely to enjoy a successful reattachment. 


The advice and constructive criticisms contributed by Dr. Moses Diamond, Dr. Frank E. 
Beube, and Dr. Saul Schluger have been of unestimable value in the preparation of this 
paper and are gratefully acknowledged. 
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Endodontia 


ESSENTIALS IN ENDODONTIC PRACTICE 
E. A. Jasper, D.D.S., F.A.C.D.,* St. Louis, Mo. 


“TQ REVENTIVE dentistry’’ is engaging the interest of our profession today 

as it never has before. We have long been intrigued by the thought of 
preventing dental caries, but the prospect of doing so has always seemed 
rather remote because of the complex etiology of the disease. Now it appears 
that the researches of various men, approaching the subject from several 
angles, give promise of greatly reducing its incidence. 

This is most weleome and stimulating news, and it may have occurred 
to some of you that the need for endodonties would henceforth be negligible. 
The sobering thought remains that there will always be pulp involvements 
resulting from accidents and fractures, neglected caries among apathetic in- 
dividuals, and a certain percentage of uncontrolled caries even among well- 
meaning persons. 

It seems wise, therefore, to make every effort to improve our methods so 
that we will ultimately develop certain procedures which can be relied upon 
as the best possible in any given case. I have in mind discussing those essen- 
tials upon which every successful endodontic practice must rest. Such a dis- 
cussion may be of little interest to some men who, through trial and error, 
have learned these things for themselves. I address particularly the young 
men in the hope of leaving with them certain ideas which may prove helpful 
as they work out their problems. 


Surgical Cleanliness 


Paramount among the factors which influence the outcome of endodontic 
therapy is an aseptie technique. Unless we have a positive means of steriliza- 
tion for our instruments and dressings, and subsequently handle them with 
meticulous care, we may readily introduce bacteria into the field of operation. 
This is a common cause of infected teeth, and frequently results in loss of 
teeth. 

Presented at the Fa annual meeting of the American Association of Endodontists, 


Chicago, Ill., Feb. 6 
*Professor of Oral Medicine, St. Louis University, School of Dentistry. 
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Aequiring the habit of ‘‘surgical cleanliness’’ is not simple in the average 
dental office because here many tasks are performed which do not require it. 
However, it is unquestionably essential that those who intend to do this work 
equip and organize their offices accordingly. 

A small autoclave (Fig. 1) is necessary for the sterilization of towels and 
dressings. Some economy-minded persons claim that a pressure cooker suffices 
for this purpose, but pressure cookers are inconvenient to handle and do not 
dry out materials after sterilization as an autoclave does. 

To facilitate handling and storing various sizes of absorbent points, cot- 
ton pellets, and gauze napkins, the author designed a covered Monel metal 
tray some years ago (Fig. 3) which has proved to be quite convenient and 
popular. After the desired materials have been placed in the several com- 
partments, the tray, with its loosely fitting cover, is autoclaved. 

Small instruments, such as files, reamers, and broaches, which cannot be 
subjected to moist heat without injury are thoroughly cleansed and then im- 
mersed in some disinfecting solution for several hours. After this they are 
dried with a sterile towel, and placed in a sterile closed container having 
various compartments, such as a Mynol dish (Fig. 4). 

The larger instruments are sterilized by boiling or other means, and then 
placed between two sterile towels on an instrument tray just before use. In 
short, the treatment of pulp-involved teeth requires the same meticulous 
preparation as other surgical operations. 


Bacteriologic Examinations 


As a counterpart of adequate sterilizing facilities, the endodontist must 
have equipment for making routine bacteriologic examinations, for this is the 
only accurate means of determining when a pulpless tooth may be safely filled. 
Such equipment need not be elaborate or expensive. Small dental office in- 
cubators (Fig. 2) are now available from several manufacturers, and har- 
monize with other firstelass fixtures. Culture media in sealed glass tubes 
(Fig. 5) may be readily obtained in all large cities, and within a few days in 
outlying districts. The cost is nominal, and the material remains stable in- 
definitely at ordinary temperatures. 


Case Selection 


Having properly equipped and organized the office, we must give each 
ease careful consideration. A diagnosis based on a thorough examination is 
of prime importance in root canal therapy. Many dentists undertake this 
work haphazardly, and think of the outcome as a ‘‘good risk,’’ or a bad one, 
as the situation seems to indicate. I do not like this attitude of uncertainty. 
It places the whole field in a category of doubt. Actually, these operations 
ean be performed with as much assurance of success as any other delicate 
surgical procedure. Many of us have serial roentgenograms, taken over a 
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Figs. 1 and 2.—Small autoclaves and incubators, suitable for dental office use, are now 
available from several manufacturers. They are neat in appearance and harmonize with 
other first-class equipment. 
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Fig. 3.—Absorbent points, cotton pellets, and gauze napkins may be conveniently assem- 
bled in a Monel metal tray of this type, and then autoclaved. The tray has a lid which 
protects the contents from contamination for short periods. 

Fig. 4.—A Mynol dish and glass jars will be found very useful aids in sterilizing small 
instruments. Broaches, reamers, and files may be immersed in Zephiran or Metaphen for 
several hours, then in alcohol. The Mynol dish, having been sterilized, serves as a storage 
container. Paraform is placed in the center compartment, and the formaldehyde fumes given 
off are retained by a ground glass lid 

Fig. 5.—Culture media in sealed glass tubes may be purchased from supply dealers in 
all large cities. The cost is nominal, and the material remains stable indefinitely if kept at 
moderate temperatures. . 
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period of years, which show that damaged periapical tissue is repaired fol- 
lowing treatment, and that such areas remain healthy.‘ Other? * have dem- 
onstrated that new cementum is deposited in the apical foramina of properly 
treated pulpless teeth, Nature thus sealing any collateral interstices remaining 
after canal filling. 

In determining what cases offer a favorable prognosis for treatment, 
certain cardinal points are carefully considered. Good results cannot be ex- 
pected in persons of advanced years, nor in those chronically ill. The same is 
true in instances of inaccessible teeth, and of roots extensively denuded by 
periapical or periodontal infection. On the other hand, endodontic surgery 
offers a very favorable prognosis in the majority of cases among young people, 
thus obviating the need for extraction and artificial replacement. 


Minimum Trauma 

Since we look to the periapical tissues for repair following pulp removal, 
it is obviously unwise to traumatize them by careless manipulations. Work- 
ing under local anesthesia, we may easily traumatize these structures unless 
we know the exact length of the tooth and are governed accordingly. A fine 
sterile wire, previously gaged according to the diagnostic roentgenogram, 
should be inserted in the canal just as soon as the pulp is exposed. Having 
secured this wire in position, a second roentgenogram is taken (Fig. 6) with- 
out disturbing the rubber dam, which was placed at the onset. All instru- 
ments subsequently used should be checked with this measurement. Broaches, 
reamers, and files can be obtained in various lengths, and may be supple- 
mented with ‘‘stops’’ made of tubing, or disks. 

It is only natural that meticulous instrumentation should be accompanied 
by the judicious use of drugs. In the past dentists have frequently used potent 
drugs in root canals without due regard for their effect on the periapical tis- 
sues. Some of the compounds were actually escharotic in action and severely 
damaged these structures. Such damage not only brought severe pain, but in 
many instances resulted in loss of teeth. A thorough knowledge of the action 
of the drugs used is unquestionably essential in this phase of dentistry. 

It now appears that the antibiotics may completely supersede chemo- 
therapy in endodonties. Pear,‘ Grossman,°® and others have done considerable 
work with both penicillin and streptomycin. In the final analysis, however, 
the effectiveness of any substance which we place in root canals to accomplish 
sterility will depend to a large degree on the mechanical cleansing of the 
‘anals. If this phase of the work is thoroughly done, the problem of anti- 
sepsis will be greatly simplified, no matter what we use as a chemical or anti- 
biotie agent. 

Well-Adapted Fillings 

A well-adapted and well-tolerated filling is the final step in a good tech- 
nique. The placement of such a filling has taxed the skill of the best op- 
erators. If a canal is overfilled there is impingement on the periapical tissues. 
They may tolerate such impingement, if it is not too great, but. the process of 
healing is complicated and retarded when foreign substances protrude beyond 
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Fig. 6.—Successive steps in root canal filling. The diagnostic roentgenogram at the left 
suggests the length of the measurement wire, as shown in the center view. This wire furnishes 
accurate information as to the length of the root canal and obviates errors in filling due to 
distorted roentgenograms. The completed case at the right shows the silver point occupying 
the full diameter of the canal as prepared by use of the corresponding file. 








Fig. 7.—Multirooted teeth are filled in the same manner as incisors. The lengths of the 
several filling points are carefully recorded to facilitate correction, if necessary. 








Fig. 8.—The deposition of new cementum in the apical foramina of pulpless teeth is the 
ideal result of endodontic therapy. The roentgenogram at the left, taken immediately after 
canal filling, shows a small quantity of sealer exactly at the apex. The roentgenogram at the 
right, taken six years later, indicates that the sealer has been resorbed and replaced by a 
bridge of cementum. (Note similarity of projection in these roentgenograms.) 
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Fig. 9.—Periapical infection with resulting bone involvement as shown at the left can 
often be eliminated through the root canal. Various factors, such as the cleansing and dis- 
infection of the canal, must be given close attention. The roentgenogram at the right was 
taken ten months after treatment. 





Fig. 10.—Chronic periapical infection, not amenable to treatment via the root canal, can 
often be eliminated by root resection. Through judicious treatment many dental infections 
in young, healthy persons can be eradicated without extraction of teeth, thus obviating the 
need for artificial replacements. 





Fig. 11.—When the adjacent teeth are perfect, every reasonable effort should be made 
to save pulp-involved anterior teeth. Here a porcelain jacket crown has been placed over a 
gold core, following a successful root resection. 
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the apex. On the other hand, if a filling is short—short in relation to the 
cleansed canal—a space is left where exudates may accumulate. Such an area 
is certainly one of lowered resistance, and may readily become a focus of in- 
fection. Similarly, a porous filling is hazardous. Unless a dense and well- 
adapted filling is inserted, the purpose of the filling may be defeated, no mat- 
ter how well the other phases of the technique are worked out. 

Gutta-percha has long been a favorite material for filling root canals, and 
is a good one when well condensed or closely adapted to the walls of the canal. 
Coolidge,? Kronfeld,’ and others have shown that it is readily tolerated, new 
cementum being deposited immediately adjacent to it. However, since gutta- 
percha is easily displaced by pressure, it is often very difficult to prevent 
overfilling during the condensing process. Incidentally, it is extremely tedious 
to fill the fine canals of multirooted teeth with gutta-percha. 

The desire to simplify this important phase of endodonties prompted the 
author,® in 1931, to have silver cones made which correspond to standard in- 
struments. The fact that root canals present many irregularities and are 
rarely round was not overlooked. Of necessity canals must be enlarged so 
that they can be cleansed. Since this enlarging is done with round, tapered 
instruments, at least the apical portion of the root canal is made round and 
definitely tapered. These cones correspond to such apertures. When a cone 
has been fitted, it is sealed in position with a bland compound such as that 
suggested by Dixon and Rickert.’ Gutta-percha points are often used in the 
coronal two-thirds of the canal to wedge the silver cone more securely, but 
this is simply a mechanical detail. 

In suggesting these cones, the author was aware that silver root canal 
points had been advocated by others. However, the desirability of having 
them made to the proportions of standard eanal-enlarging instruments was either 
not recognized, or was considered beyond the available manufacturing facilities. 
If a cone fits the canal loosely, or makes contact only where irregularities exist, 
too much reliance must be placed on the sealing compound. Shrinkage or 
porosity may readily oceur. 


Tissue Tolerance 


In 1941 the author’ reported a series of 100 cases in which the canals had 
been filled by this method, and which were subsequently examined at inter- 
vals up to seven years. This study indicated that the materials used were 
remarkably well tolerated. Since that time numerous other cases have been 
followed which bear out the earlier findings. 

In eases of vital pulp extirpation, it is sometimes difficult to note peri- 
apical reactions roentgenographically. However, a thickening of the perio- 
dontal membrane was usually observed several days after pulp removal and 
eanal filling, followed by a gradual return to normal. Only those cases in 
which the periapical tissues resumed their normal appearance were considered 
successful, regardless of the extent of the damage found in the grossly infected 
cases (Figs. 9, 10 and 11). 
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THE EFFECTS OF STANDARD DIETS AND SOME CONCOMITANT 
VARIABLES ON THE INCIDENCE OF DENTAL CARIES 
IN WHITE RATS 
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REVIOUS reports’? from this Institute on dental caries incidence and ex- 

tent in the white and cotton rats on different basic cariogenic dietaries, to 
which oxalates had been added in varying quantities, revealed no significant 
differences in dental caries experiences. The dietaries consisted mainly of the 
coarse corn cariogenic diet recommended by McClure® for the white rat, and 
the sucrose cariogenic diet suggested by Shaw et al.,t to which 10 per cent 
cellulose had been added. 


The strains of white and cotton rats developed for these studies showed 
no significant differences in dental caries incidence or extent in the control series. 
Maintained under vermin-free, constant temperature and humidity conditions, 
and distilled drinking water, it is felt that these animals serve an excellent 
source colony for controlled rodent dental caries studies of the species considered. 


Other studies by Shaw et al.°»®** and Anderson et al.° on the cotton rat 
revealed differences in cariogenic activity of different dietaries in which the 
carbohydrates, proteins, fats, dextrins, and dietary fluidity were investigated. 

Although some of the studies mentioned analyzed the results for litter and 
dietary influences on dental caries incidence and extent, no work could be found 
in data available that considered what, if any, influence the weights of cario- 
genic diet and water ingested ad libitum, as well as weight gains, might have on 
such caries incidence. Given that the principal interest was in the effect of the 
three diets upon caries incidence, what would the effects of the diets be if the 
other independent variables, such as weight gains and food and water con- 
sumption, had been held constant? An answer to this question was sought by 
the use of analysis of covariance. 


From the National Naval Medical Center, Naval Medical Research Institute. 
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Procedure 


Five litters of weanling white rats, from a dental caries-susceptible colony, 
containing three males and three females each, were divided into three groups 
(A, B, and C) so that a male and a female from the same litter were present in 
each group. 

TABLE I, DENTAL CARIES INCIDENCE AND EXTENT IN WHITE RATS ON DIFFERENT DIETARIES 


RELATED TO WEIGHED AMOUNTS OF FOOD AND WATER INGESTED AD LIBITUM AND WEIGHT 
TAINS. BEGUN, 3 WEEKS OF AGE. DURATION, 100 DAYS 








A 





LAB CHOW—CONTROL—DISTILLED WATER 





















































RAT | LITTER WT. WT. wT. WT. wT. CARIES | CARIES 

| NO | NO. SEX |START END GAIN FOOD WATER INCID. EXT. 

184 36 M. | 90 388 298 2,155 4,510 7 11 

185 36 F. 67 210 143 1,533 3,270 16 22 

190 37 M. 65 412 347 2,047 4,840 8 13 

191 37 F. 52 235 183 1,511 3,665 4 5 

196 38 M. 52 322 270 1,860 4,345 8 11 

197 38 F. 35 235 200 1,521 3,980 6 8 

202 40 M. 76 412 336 2,091 3,695 7 9 

203 40 F. 64 264 200 1,621 3,840 1 1 

208 41 M. 59 335 276 1,953 3,565 8 9 

209 41 F. 41 234 193 1,601 3,165 5 5 

Total| 10 | 5 601 | 3,047 2,446 17,893 | 38,875 70 94 
Mean| _—i| 60.1 | 304.7 244.6 1,789.3 | 3,887.5 7.0 9.4 

B 





COARSE CORN CARIES DIET—DISTILLED WATER 






















































































RAT | LITTER wT. WT. WT. WT. wT. CARIES | CARIES 
NO. | NO. SEX |START| END GAIN FOOD WATER | INCID. | EXT. 
186 36 M. 88 284 196 1,621 2,725 24 62 
187 36 F. 62 200 138 1,199 1,810 20 49 
192 37 M. 62 314 252 1,603 1,965 26 65 
193 37 F. 54 189 135 1,217 1,325 36 82 
198 38 M. 73 322 249 1,425 2,615 15 35 
| 199 38 F. 62 275 213 1,547 2,625 30 71 
died 91 days 
| 204 40 M. | 51 200 149 978 1,785 28 74 
205 40 F. 60 250 190 1,382 2,455 30 78 
210 41 M. 63 240 177 1,233 2,715 25 65 
| 211 41 A 61 206 145 1,511 3,145 28 70 
Total | 10 | 5 636 2,480 1,844 13,716 23,165 262 651 
Mean | | 63.6 248.0 184.4 1,371.6 2,316.5 26.2 65.1 
c 
SUGAR CARIES DIET—DISTILLED WATER 
al RAT | LITTER wT. WT. wT. WT. WT. CARIES | CARIES 
| NO NO, SEX START END GAIN FOOD WATER INCID. EXT. 
188 36 M. | 90 413 323 1,705 2,670 9 i7 
| 189 36 F. 83 265 182 1,724 2,415 20 39 
194 37 M. 56 354 298 1,736 2,050 19 45 
195 37 F. | 64 263 199 1,513 1,815 14 33 
200 38 M. 59 372 313 1,734 2,090 19 34 
| 201 38 F. 51 245 194 1,381 1,850 17 27 
206 40 M. 64 265 201 1,385 2,275 18 43 
207 40 F. 66 237 171 1,295 1,740 15 32 
212 41 M. 59 208 149 1,546 2,490 11 12 
213 41 wr 56 180 124 1,413 2,650 18 21 
Total 10 5 648 2,802 2,154 15,432 22,045 160 303 
Mean | 64.8 | 280.2 | 2154 | 1,543.2 | 2,204.5 | 16.0 | 303 
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Group A received Purina Lab Chow, Group B were fed the coarse corn 
eariogenic diet of McClure,’ and Group C ingested the sucrose cariogenie diet 
used by Shaw et al. (see Table I.) All rodents received distilled water which 
they consumed with the diets ad libitum. The weight and volume of the food 
and water, respectively, ingested by these experimental animals were recorded. 
The temperature and humidity of the rooms were kept constant throughout the 
experiment. 

At the end of one hundred days the rodents were weighed, sacrificed, and 
the dental caries incidence and extent determined according to a standard pro- 
cedure employed at the Naval Medical Research Institute.’® 

An analysis of variance’ (Table XII) for caries incidence, weight gains, 
food and water consumption in animals on the three different dietaries was made, 
similar to that employed in a previous experiment.!' The method of analyzing 
for covariance here employed was taken from Snedecor’? (Table XIII). 


Results 
The three diets differed markedly in their dental caries-producing prop- 
erties in the white rats of Groups A, B, and C, in which incidence and extent 
kept well apace (Tables I and II), the coarse corn diets being most cariogenic 
and the lab chow least. 


TABLE II. ANALYSIS OF VARIANCE FOR CARIES INCIDENCE 




















RATIO LITTERS 
SUM OF DEGREE OF MEAN SEX DIET TO 

SOURCE SQUARES FREEDOM SQUARE ERROR F, = 0.01 
Sex 26.1 1 26.1 0.935489 59.81 
Litters 17.2 4 4.3 0.154122 14.80 
Diet 1,845.6 2 922.8 33.0753 8.65* 
SXL 53.2 4 13.3 0.476702 14.80 
SxXD 51.5 2 25.8 0.924731 99.36 
LXD 186.4 8 23.3 0.835125 6.03 
LXSXD 223.2 8 27.9 
error 
Total 2,403.2 | 29 














*A significant difference in caries incidence in rats on the different diets P < 0.01. 


The data were analyzed for litter and sex effects to determine the importance 
of these factors in future experimental work. Neither litter nor sex in this 
study was observed to have any effect on caries incidence (Table II). 

The additional data, i.e., food and water consumption, and weight gains 
were likewise analyzed (Tables III, IV, and V). The litters showed a probable 
difference (P<0.05) in weight gains. The sexes differed in weight gains, food 
consumption, and probably water consumption. In addition there are a number 
of probable interactions as indicated by asterisks on the tables. 

Given that the food and water consumption and weight gains were sig- 
nificantly different from one diet to another, what influence may these differences 
have had upon the dental caries incidence? To determine the effect of these 
variables upon caries incidence, an analysis of covariance was undertaken. This 
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TABLE ITT. 


ANALYSIS OF VARIANCE FOR Foop CONSUMPTION 
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RATIO OF 
SUM OF DEGREE OF MEAN LITTER, SEX, 
SOURCE SQUARES FREEDOM SQUARE DIET TO ERROR yr, = 601 
Sex 320,954 1 320,954 11.57587 11.26* 
Litter 130,757 4 32,689.3 1.179008 7.01 
Diet 881,617 2 440,808.5 15.8986 8.65* 
SXL 138,001 4 34,500.3 1.24432 7.01 
SXD 277,664 2 138,832 5.00726 8.65* 
LXD 172,669 f 21,583.6 0.778457 6.03 
LXSXD 221,809 8 27,726.1 
error 
Total | 2,143,471 29 
*A significant difference in food consumption of both sexes and rats on different diets 
z . 0.01. An interaction between sex and diet related to food consumption at the 5 per cent 
evel, 
TABLE IV, ANALYSIS OF VARIANCE FOR WATER CONSUMPTION 
= RATIO OF 
SUM OF DEGREE OF MEAN LITTER, SEX 
SOURCE SQUARES FREEDOM SQUARE DIET TO ERROR y, = 081 
Sex 700,741 1 700,741 8.09368 11.26* 
Litter 673,363 4 168,340.75 1.94436 7.01 
Diet 17,710,247 2 8,855,123.5 10.2278 8.65* 
SXL 1,045,780 4 261,445 3.01973 7.01 
SXD 362,286 2 181,143 2.09223 8.65 
LXD 3,071,237 8 383,905 4.43417 6.03* 
LXSXD 692,630 8 86,578.8 
error 
~ Total | 24,256,284 | 29 
*A significant difference in water consumption by rats on different diets at 1 per cent 
level. At 5 per cent level a significant sex difference and probable interaction between sex 
and litter-litter and diet related to water consumption. 


TABLE V. 


ANALYSIS OF VARIANCE FOR WEIGHT GAINS 








RATIO OF 








SUM OF DEGREE OF MEAN LITTER, SEX, 
SOURCE SQUARES FREEDOM SQUARE DIET TO ERROR F, = 0.01 
Sex 49,939.2 1 49,939.2 63.3565 11.26* 
Litter 15,099.1 4 3,774.78 4.78896 7.01* 
Diet 18,125.6 2 9,062.80 11.4977 8.65* 
SXL 9,321.8 4 2,330.45 2.95658 7.01 
SxXD 8,247.2 2 4,123.60 5.23150 8.65* 
LXD 17,058.1 8 2,132.26 2.70514 6.03 
LXSXD 6,305.8 8 788.225 
error 
Total 124,096.8 29 




















*Significant difference in weight gains in rats on different diets and by sex P <_ 0.01; 


at the 5 


per 


cent level 


related to weight gain. 


there 


is a 


litter difference 


and 


interaction between sex and diet 


method enables one to answer the question, ‘‘What would the caries incidence 
have been if the water consumption, food consumption and weight gains had 
been the same for each of the three diets?’’ 


Separate analyses of covariance for caries incidence with food and water 


consumption and weight gains were made. 


and diet variance and covariance were removed from the total. 
variance is composed of several interactions as well as the triple interaction. 


In these analyses the litter, sex, 
The error co- 
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This error affords the best measure available for the determination of the re- 
lationship between caries incidence and the other variables such as water con- 
sumption, food consumption, and weight gains, since the effects of litter, sex, 
and diet have been removed from the error values. The analyses of covariance 
are presented in Tables VI, VII, and VIII, which show that there was no sig- 
nificant effect of water consumption, food consumption, and weight gain in- 
dependent of sex, litter, and diet influences at the 1 or 5 per cent level of prob- 
ability. 





























TABLE VI, ANALYSIS OF COVARIANCE FOR FOOD CONSUMPTION AND CARIES INCIDENCE 
(X, = DENTAL CARIES INCIDENCE, X, = Foop CONSUMPTION) 
DEGREE REGRESSION | CORRECTION | CORRECTED 
OF FREE- SUM OF SQUARES AND PRODUCTS COEFFICIENT FACTOR SUM 
SOURCE} DOM ZX}, 2(X,X,) pa Dis b,2X,X, Z(A*,) 
(A) (B) (Cc) (D) =B/a | (E) = DXB (F) = C-E 
Sex 1 320,954 -2,895.7 26.1 
Litter 4 130,757 89 17.2 0.0006806 0.06057 17.1394 
Diet 2 881,617 -39,950 1,845.6 -0.040314 1,810.2943 35.31 
Error 20 810,143 2,555.7 514.3 0.003154 8.0606778 | 506.239 
Total 2,143,471 -40,201 2,403.2 





























Continuation on Table 1X. 


TABLE VII. ANALYSIS OF COVARIANCE FOR WATER CONSUMPTION AND CARIES INCIDENCE 
(X, = DENTAL CARIES INCIDENCE, X, = WATER CONSUMPTION) 












































DEGREE REGRESSION | CORRECTION | CORRECTED 

OF FREE-| SUM OF SQUARES AND PRODUCTS COEFFICIENT FACTOR SUM 
SOURCE] DOM 2X’, > (X,X;) 2X, Dis bp»2=X,X; = (X?,) 

(A) (B) (Cc) (Db) =B/A | (8) = DEB (F) =0-E 

Sex 1 700,741 -4,279.37 26.1 
Litter 4 4,673,363 -2,901.5 17.2 -0.004309 12.503 4.697 
Diet 2 17,710,247 | -147,226 1,845.6 -0.008313 1223.89 621.71 
Error 20 5,171,933 6,707.13 514.3 0.001297 8.69914 505.60 
Total 24,256,284 | -161,114. 2,403.2 





Continuation on Table X. 
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TABLE VIII. ANALYSIS OF COVARIANCE OF WEIGHT GAIN AND CARIES INCIDENCE 
1 = DENTAL CARIES INCIDENCE, X, = WEIGHT GAIN) 






































REGRESSION | CORRECTION CORRECTED 

DEGREE SUM OF SQUARES AND PRODUCTS COEFFICIENT FACTOR SUM 

omelet, =(X,X,) DX, Dis ba2=X,X, >(X4) 
SOURCE] DOM (A) (B) (C) (D) =B/A | (E) = DXB | (F) =C-E 
Sex 1 49,939.2 1,143 26.1 
Litter 4 15,099.1 221 17.2 0.001464 0.323544] 16.8765 
Diet 2 18,125.6 -5,783.2 1,845.6 -0.31906 | 1,845.19 0.41 
Error 20 40,932.9 - 357.7 514.3 -0.008739 3.12594 | 511.174 
Total 124,096.8 7,063 2,403.2 











Continuation on Table XI. 


After obtaining the covariances, 


the error variance was itself analyzed to 


determine the significance of the relationship between caries incidence, the food 
consumption, water consumption, and weight gain. 
that in no case was a significant relationship found. 


Tables IX, X, and XI show 
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TABLE IX, 


INCIDENCE (FROM ‘‘ ERROR’’ OF TABLE VI.) 





ANALYSIS OF ERROR VARIANCE FOR Foop CONSUMPTION AND CARIES 




















Tl z RATIO OF 
| ERROR AD- 
| JUSTED 
{| GAIN TO RE- 
DEGREES DUCTION 
|| PREE- MEAN DUE TO RE- 
] DOM SUM OF SQUARES SQUARES | GRESSION |F, = 0.01 
Error—un- | > 
adjusted 20 514.3 25.7 
gains 
Reduction | (2,555.7)?  65,316,082.49 . 
= re- | 1 310143 > 810,143 = 8.10143 8.1 0.30 6,208 
gression 
Error for _ || 
adjusted || 19 506.2 26.7 





gains 

















No significant relationship between food consumption and caries incidence at 1 per cent or 
5 per cent level of probability, independent of sex, litter, or dietary factors. - 


TABLE X, 


(From ‘‘Error’’ or TaBle VII.) 


ANALYSIS OF ERROR VARIANCE FOR WATER CONSUMPTION AND CARIES [INCIDENCE 


























Nl ae a RATIO OF 
| ERROR 
ADJUST- 
| ED GAIN 
TO RE- 
DUCTION 
DEGREES DUE TO 
FREE- MEAN | REGRES- 
| DOM SUM OF SQUARES SQUARES SION |F, = 0.01 
Error—un- | i 
adjusted | 20 514.3 25.7 
gains | 
Reduction | (6,707.13)?  44,985,592.8369 tae ‘ ‘ 
pl gy 1 |5,171,933 5,171,933 — 969802312) 8.7 0.33 6,208 
Error for | 
adjusted 19 505.61 26.6 
gains 





No significant relationship between water consumption and caries incidence at 1 per cent 
or 5 per cent level of probability, independent of sex, litter, or dietary factors. 


TABLE XI, 


(From ‘‘ Error’? or TABLE VIII.) 


ANALYSIS OF ERROR VARIANCE FOR WEIGHT GAINS AND CARIES INCIDENCE 











RATIO OF 
ERROR AD- 
JUSTED GAIN 
TO RE- 
DUCTION DUE 
TO RE- 
GRESSION 


F, = 0.01 

















0.12 








6,208 











DEGREES 
FREE- MEAN 
DOM SUM OF SQUARES SQUARES 
Error—un- 
adjusted 20 514.3 25.7 
gains 
Reduction (357.3)? 127,949.29 eee ee ‘ 
due to re- 1 932.9 — ~ho29 = 3.12583 3.1 
gression » 
Error for 
adjusted 19 511.174 26.9 
gains 


No significant relationship between weight gains and caries incidence at 1 per cent or 
5 per cent level of probability, independent of sex, litter, or dietary factors. 
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TABLE XII. TECHNIQUE USED FOR ANALYSIS OF VARIANCE FOR DENTAL CARIES 
INCIDENCE, FooD AND WATER CONSUMPTION, AND WEIGHT GAINS ON 
DIFFERENT DIETS?2, 13 
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MALE FEMALE 
DIET DIET 
LITTER A B Cc A B Cc TOTAL 
1 zX, 
2 =X, 
3 2X; 
; =X; 
, =X 
, y 
- 3 
oa ; 3x, 
n =X, 
Total ZXma ZXmp ZX me Xtra z=Xen ZXrc ( =X) 
Degrees of freedom = (number of litters X6)-1 or N-1 
Total sum of squares: (Vs.p) 
2X? - (LX?) 
N 
Sum of squares for sex: (Vs) 
= (Xu)? + L(XF)? _ (2X)? 
N/2 N 
Sum of squares for litters (V1) 
2 (X1)? + T(X2)?2 + ~~ F( Xn)? _ (2x)? 
N/n N 
Sum of squares for diet (Vp) 
=(Xa)? + D(X)? + TCX)? _ (2X)? 
N/3 N 
B. INTERACTION OF SEX AND DIET 
DIET 
SEX A B Cc TOTAL 
Male zXy 
Female 2X- 
Total DX, 3x, 7x. =X 
Vs = 2(XM)? + U(X)? (ZX)? 
N/2 N 
Vp = 2(Xa)? + 2 (Xp)? + F(X)? — (2X)? 
N/3 N 
Ven = 2X? _ (2X?) _ (Vs + Vp) 
N/6 N 


C. INTERACTION OF SEX AND LITTERS 





SEX 









TOTAL 


Ss) 
_ 





LITTERS MALE FEMALE 










1 







S 


make 
es) 
ms 


s 
— 







n 
ot 





s 








S 


~ 








M 














Vs = =(Xm)? + 3(Xr)? (2X)? 
N/2 ~ N 
Vin = 3X1)? + BCK2)?2 + ---- B(Xn)? (2X)? 
N/u ae 





y — > 2 >» 2 
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> 
TABLE XII (ConT’D) 
D, INTERACTION OF LITTERS AND DIET 
—_ DIET 
LITTER A | B Cc TOTAL 
1 | 2X, 
2 2X; 
, | =X, 
n | =X, 
Total 2X, >Xpz >Xo =X 
Vi = 2(X1)? + (Xa)? + ~~ BE (Xn)? (=X)? 
N/n N 
Vp = 2(Xa)? + D(X)? + B(Xc)? (2X)? 
N/3 ~ N 
Vip = TX? =X? 
- — pio J (Vi + Vo) 
E. ANALYSIS OF VARIANCE 
a 7 | RATIO DIETS, 
| DEGREE OF MEAN LITTERS, 
SUM OF SQUARES FREEDOM SQUARE SEX TO 
SOURCES E F E/F G ERROR F, = 0.01 
1. Sex A(Vs) 1 E,/F, G,/G,; 
2. Litters A(V;) n-1 E./F,; G.,/G, 
3. Diet | A(Vp) 2 o3/F's G,/G, 
———_ __ — ———_ | 
4.SXL | C( Ve.) 1 (n- 1) E,/F, G,/G, 
5. SXD B(Vsgp) 2 U5/F's G;/G, 
6. LXD D( Vip) 2 (n-1) E,/F, G,/G; 
7. SXLXD | A(Vsip) - 1(N-1), E,/F; 
| E,+E,+E,+E,+E,;+E,+E, 
Total | A(Vsw) N-1 
=X = Sum of (caries incidence and extent, weight gain, food and water consumption) 
for each litter on each diet and each sex (each cell considered separately for formulae A, B, 
Cc, and D). 
(=X) Total sum of (caries incidence or extent, weight gain, food and water con- 
sumption). 
De sceswane n = Sum of (caries incidence or extent, weight gain, food and water con- 
sumption) for each litter on all diets and both sexes. 
=Xm, =Xr = Sum of (caries incidence or extent, weight gain, food and water con- 


sumption) for each sex on all litters and all diets. 
~Xa, LXn, TXc Sum of (caries incidence 
consumption) for all litters and both sexes on each 


Vs Sum of squares of (caries incidence or 
sumption) for sex. : 

Vi Sum of squares of (caries incidence 
consumption) for litters. 

Vv = Sum of squares of (caries incidence 


consumption) for diets. 


N Total number of cells in the block. 

n Number of litters. 

F = Value obtained from Snedecor’s table of 
Pp = Probability. 


or extent, weight gain, food 
diet. 
extent, weight gain, food and 


or extent, weight gain, food 


or extent, weight gain, food 


values at 1 per cent level of 


and water 
water con- 
and water 


and water 


probability. 
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In view of this it is apparent in this study that the differences in weight 
gain, food consumption, and water consumption hetween diets have not ap- 
preciably affected the dental caries incidence. 


Conclusions 


1. The cariogenic activity of the coarse corn diet seemed greatest, the lab 
chow least, and the sucrose diet assumed an in-between position in the white 
rats of this experiment. : 

2. The effect of sex and litter influences on the cariogenie activity of the 
three diets studied was insignificant. 

3. The weight gain and food and water consumption of the rodents on this 
experiment were computed to have an insignificant effect on the cariogenic ac- 
tivity of the diets used. 

4. It appears appropriate to use methods of biostatistical analysis here 
suggested in order to minimize the possibility of overlooking factors which may 
or may not be operating in similar animal dental caries studies. 


The authors are indebted to Commander 8. R. Howell (D.C.), United States Navy, for 
assistance in some phases of animal care, and to Dr. J. P. Flynn, Head of Psychology Facility, 
who developed part of the method of analysis of results. 
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Editorial 


Two of Our Editors Honored Abroad 


IGNIFICANT tribute was paid to Dr. Kurt H. Thoma, Editor-in-Chief, and 
to Lieutenant Colonel Joseph L. Bernier, Associate Editor, by the Royal 
College of Surgeons of England recently. A year ago, Dr. Thoma was elected 
by the College as a Fellow of Dental Surgery in recognition of his contribu- 
tions as a teacher, author, and clinician. With Mrs. Thoma and his daughter 
Palma, Dr. Thoma flew to England early in July to be formally invested as ¢ 
Fellow in this distinguished society of surgeons. 
Dr. Thoma was presented to the Royal College on Friday, July 15, after 
being introduced by the Dean of the Faculty of Dental Surgery, Professor 
R. V. Bradlaw. Dean Bradlaw’s presentation follows: 


‘‘The preface to Dr. Kurt Thoma’s major work on Oral Pathology 
begins with Osler’s significant words: ‘Man’s practice is as his 
knowledge of Pathology.’ How true this is, Dr. Thoma’s own career 
has shown. 

‘‘Born in Switzerland, he settled in Boston, New -England, many 
years ago, and having graduated as a Doctor of Dental Medicine of 
Harvard University, commenced to practice in that city. 

‘‘He showed an early interest in Oral Surgery and recognising 
the fundamental importance of Oral Pathology, devoted himself to a 
study of that subject. His reputation, at first national, became inter- 
national, and he has deservedly gained a position in his own field, 
which is perhaps unequaled. His many authoritative contributions 
to the literature and the numerous textbooks which have come from 
his pen are alike evidence of his wide erudition, great knowledge 
and outstanding industry. Those who have been privileged to wit- 
ness his operative skill, and even more, those who have benefited at 
his hands, ean testify that he is indeed one of the greatest oral sur- 
geons of our generation. Emeritus Professor of Oral Surgery and 
Brackett Professor of Oral Pathology of Harvard University, he was 
until recently Chief of the Department of Oral Surgery of Massa- 
chusetts General Hospital, where a plaque commemorates the first 
oral surgical operation ever performed under general anaesthesia. 

‘‘Consulting Oral Surgeon to the United States Army and to the 
Publie Health Service, and President of the American Academy of Oral 
Pathology, honours have been heaped on him, but he remains modest 
and unassuming and is accorded the affection and esteem of all who 
know him.’’ 


Also admitted to the Royal College were Dean Freeman of Northwestern 
University, Dr. Harvey Reid, President of the Royal College of Dental Sur- 
geons of Ontario, Professor E. Lapira of the Royal University of Malta, and Dr. 
F. M. Watry, Secretary-General of the International Dental Federation. 
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Sir Cecil Wakeley, K.B.E., C.B., President of the Royal College, admitted 


Dr. Thoma as a fellow. 


two 


gown is worn by the Tomes lecturer. 
America earlier in the year, was made an Honorary Fellow of the American 
Academy of Oral Pathology, introduced Dr. Thoma as the Tomes lecturer as 


follo 


That same afternoon, Dr. Thoma gave the Sir Charles Tomes lecture in 
parts, separated by a tea. The first lecture was ‘‘Odontogenic Tumors 
of the Jaws,’’ and Part II was ‘‘Osteogenie Tumors of the Jaws.’’ <A special 
Dean Bradlaw, who on his visit to 


WS: 


**After the battle of Worcester, at which he suffered defeat by 
Cromwell, Charles II took refuge with a devoted adherent to his 
eause, Mrs. Lane of Boscadel. Hidden in the branehes of a large oak 
Charles escaped capture and afterwards journeyed on a strawberry 
roan horse to the coast, whence he fled to France. At the Restora- 
tion, Charles authorised the addition to the Lane coat of arms of 4 
crest of a strawberry roan, holding between its teeth the royal crown, 
and the arms of England on a canton. 

**Sir John Tomes, the father of British dentistry, was a de- 
scendant of the Lanes. It was perhaps no coincidence that his eldest 
son, born on June 6th one hundred and three years ago, was named 
Charles. 

‘From Radley College, Charles went to Christ Church, Oxford, 
where he distinguished himself as an oarsman and in 1866 was placed 
by himself in the first class in the school of Natural Science. He then 
commenced his medical studies at the Middlesex Hospital, to which 
his father was dental surgeon, and in 1869 became a member and a 
licentiate in dental surgery of this College. At the early age of 32 
his researches on the structure and development of teeth, for which 
he had previously been the first recipient of the John Tomes Prize, 
founded in memory of his father, were recognised by his election to 
the Fellowship of the Royal Society. He was for many years on the 
staff of the Royal Dental Hospital and in 1881 became an Examiner 
for the Licence in Dental Surgery of this College, which office he 
held for fourteen years. He was a Crown nominee to the General 
Medical Council of which he became Treasurer and for a short time 
Inspector of Dental Examinations. He was President of the British 
Dental Association in 1894 and four years later was elected to the 
Fellowship of the College. In 1909 the University of Birmingham 
conferred on him the honorary degree of L.L.D. and in 1919 he re- 
ceived the honour of knighthood. He died in his eighty third year 
on October 23rd 1928 at Aylsham, Norfolk. 

‘*He had a tall spare athletic figure and a handsome face, with 
a kindly smile; his manner was dignified and rather shy but he had 
great personal charm. He had a brilliant mind, a keen sense of humour 
and strong vein of sound common sense. He was a staunch friend 
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and was ever ready to advise and assist those who came to him for 
help. He was always mindful of the interests of others as well as 
his own and the profession of his day, and of ours, owes much to his 
broad outlook and wide vision. He was a good teacher and popular 
with his students. 

‘‘He loved painting and himself exhibited in both oil and water 
colours at the Royal Academy and elsewhere. He was very fond of 
musie and took pleasure in part singing. He was a fine sportsman 
and found relaxation sailing and with rod or gun; he was devoted to 
animals, especially to his Irish setters. 

‘‘He retired from practice at the age of 50 and devoted his re- 
maining years to the advancement of our profession. Well might his 
obituarist ask, ‘When shall we see the like?’ ’’ 


Lieutenant Colonel Joseph L. Bernier, Associate Editor and Secretary to 
the Registry, Army Institute of Pathology, was also admitted to a fellow- 
ship in dental surgery of the Royal College. Lieutenant Colonel Bernier was 
introduced to the assembled Fellows by Dr. W. G. Senior and was admitted 
by Dean Bradlaw, who said : : 


‘*Lieutenant-Colonel J. L. Bernier received his professional edu- 
eation at the University of Illinois and after a student career which 
gave every promise of his subsequent distinection,-graduated as a 
Doctor of Dental Surgery and Master of Science. Entering the 
Services soon after qualification, he showed much marked ability both 
in oral diagnosis and research that he was seconded to the Army 
Institute of Pathology, where he rapidly gained a foremost place as 
an Oral Pathologist. 

‘Chief of the Division of Dental Pathology of the United States 
Army, he is consulted on oral disease by not only his military ecol- 
leagues but by civilian practitioners throughout the United States. 

‘*His authoritative contributions to the literature of his subject 
and his works which have become standard textbooks attest to his 
wide knowledge. That he is Secretary of the American Academy of 
Oral Pathology and of the Oral Registry of the Army Institute of 
Pathology is indicative of the high regard in which he is rightly held 
by his colleagues.’’ 


At the annual dinner which followed, at which the newly admitted 
fellows and their ladies were guests of honor, other distinguished guests 
ineluded the President of the Royal College of Surgeons of England, the 
Senior Vice-President, Sir Harry Platt, Lord and Lady Webb-Johnson, the 
Dean of the Faculty of Anaesthetists, the Chief Medical Officer and Principal 
Dental Officer of the Ministry of Health, Mr. J. Farrar Brown, Secretary of 
the Nuffield Foundation, Dr. E. W. Fish, Chairman of the Dental Board of 
the United Kingdom, Mr. John Baird, M.P., Lieutenant Colonel J. L. Bernier 
of the United States Army Institute of Pathology, the Director of the Royal 
Army Dental Corps, Major General H. Higgins, the Director of the Dental 
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Branch of the Royal Air Force, Air Commodore G. Ballantyne, Mr. D. 8. 
Middleton of the Royal College of Surgeons of Edinburgh, Brigadier-General 
Ehsan of the Egyptian Army, Dr. A. S. Chosh, Vice Principal of Caleutta 
Dental College, Dr. N. Suttill of the British Couneil, and the deans and di- 
rectors of the dental schools of Guy’s Hospital, the Royal Dental Hospital, 
University College Hospital, King’s College Hospital, Sheffield, Leeds, Man- 


chester, and Durham Universities. 





At the Royal College of Surgeons in Edinburgh. Sitting, William Guy, Past Dean of 
Edinburgh Dental School. Standing, James A. Graham, Vice-President of the Royal College of 
Surgeons of Edinburgh; V. E. Negus, President of the Fourth International Congress of 
Otolaryngology; Kurt H. Thoma; Keith Patterson Brown, Secretary of the Royal College of 
Surgeons of Edinburgh; Frank Jardine, President of the Royal College of Surgeons of Edin- 
burgh; Robert Bradlaw, Dean of the Faculty of Dental Surgery, Royal College of Surgeons 
of England. 

On July 18, Dr. Thoma addressed the faculty and students of Guy’s Hos- 
pital, and a few days later gave a lecture to the staff and students of Suther- 
land Dental School of the University of Durham in Neweastle. On Monday, 
July 25, Dr. Thoma addressed the Royal College of Surgeons of Edinburgh, 
Seotland, on ‘‘The Surgical Correction of Deformities of the Jaws.’’ 

The same evening he was admitted to an Honorary Fellowship in Dental 
Surgery of the Royal College of Surgeons of Edinburgh by the President of 
the Royal College, Dr. Frank E. Jardine, to whom he was presented by Dr. 
E. G. Gibbs. Dr. Gibbs’s presentation follows: 

‘Mr. President, I have the honour to present Professor Kurt 

Thoma, Emeritus Professor of Oral Surgery and Pathology of the 
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University of Harvard and Chief of the Dental Service, Massachusetts 
General Hospital. 

‘Professor Kurt Thoma has been a distinguished contributor to 
Dental Surgical literature. Books which he has written range from 
Oral Anaesthesia—first published in 1914—Oral Roentgenology, Oral 
Pathology, Traumatic Surgery of the Jaws, to his latest and probably 
greatest work, Oral Surgery, first published in 1948. This work may 
be considered one of the leading reference books on the subject in the 
U.S.A., Canada and Europe. He is also Editor-in-Chief of that im- 
portant periodical, ORAL SURGERY, ORAL MEDICINE, AND ORAL PATHOL- 
ocy. His contributions to dental periodical literature over the last 30 
years have been numerous; in recent years they have been mostly on 
oral surgery. 

‘“It is most fitting, Mr. President, that this College, which has 
done so much for the teaching of Dental Surgery in this country, 
should confer upon this eminent Dental Surgeon the highest distine- 
tion in Dental Surgery it has at its disposal. 


Dr. Thoma’s fellowship was the second honorary fellowship of the dental 
faculty ever awarded, and he thus became the first American on whom this 
honor was bestowed. In 440 years, but 120 honorary fellowships in the Col- 
lege have been voted. 

Honored on the same oceasion were Dr. Chevalier Jackson of Temple 
University, Philadelphia, Dr. V. E. Negus, President of the Fourth Inter- 
national Congress of Otolaryngology, Dr. William Guy, Past Dean of the 
Edinburgh Dental Sehool and an honorary graduate of the University of 
Pennsylvania, and Dr. R. Bradlaw, Dean of the Faculty of Dental Surgery of 
the Royal Collége of Surgeons of England. 

In aceepting this honorary fellowship in the new dental faculty Dr. 
Thoma replied: 


‘‘Mister President and Fellows of the Royal College of Surgeons 
of Edinburgh: 


‘‘T am very grateful for the great honor you have bestowed upon 
me today. I am sure that the establishment of a faculty of dental 
surgery in this ancient institution, with its great traditions and 
world-wide reputation, will be looked back upon by future genera- 
tions as a milestone of importance in the history of dentistry. I 
am deeply moved and very proud to have received this distinction. 
I thank you very much.”’ 
The JouRNAL staff and our readers congratulate Dr. Thoma and Colonel 


Bernier and are most proud of these signal honors. 


D. J. H. 





Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA 
FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, MAss. 


(Continued from the September issue, page 1106.) 
Extraction Technique of the Superior Teeth 


HE extraction of the superior teeth as a rule is not as difficult an operative 

procedure as the extraction of the inferior teeth. The superior teeth are 
more accessible, and there is no mobility of the maxilla as there is of the mandible. 
The superior teeth are extracted principally with the forceps, but such other 
instruments as ossisectors, exolevers, and chisels in certain instances have special 
adaptabilities in connection with their release from the alveoli. The application 
of these instruments will be described as the indications for their use are present. 
Special care should be taken when operating on the superior arch to conserve the 
cuspid eminence, avoid unnecessary involvement of the maxillary sinus, and safe- 
guard the maxillary tuberosity from injury. 

One of the frequent causes of postoperative discomfort following the ex- 
traction of any tooth on either jaw is the careless mangling or tearing of the 
gingival soft tissue which engages its neck. This unnecessary trauma is usually 
due to pressure of the beaks of the forceps as they are applied to the tooth itself. 
Such laceration may be avoided by judicious employment of a periosteotome (Fig. 
70) prior to the application of the forceps. If its pointed end is gently in- 
serted under the interdental papilla on each side of the tooth to be extracted, the 
gingival margin on the labial or buceal aspect may be carefully raised from the 
tooth and bone attachment. The periosteum as well is included in this separa- 
tion. The result is a gingival flap which sufficiently releases the soft tissue to 
permit the introduction of the extracting instrument under it, thus forestalling 
any bruise or tear. The palatal and lingual tissues may be released in the same 
manner, although usually the need is not present. If adjoining teeth are also to 
be removed, this flap is extended mesially and distally as far as may be necessary. 
When a sequence of teeth is to be included in the operation, the soft tissues are 
raised over the whole area. If necessary for access, the flap may be held back 
with a tissue retractor (Fig. 68), thus exposing to good vision the margins of 
the process. Following the extraction, these osseous edges are trimmed and 
smoothed as indicated, the flap released, and allowed to assume its original 
position. No incision of tissue is made in executing these precautionary meas- 
ures, except when the flap is raised over a sequence a slight horizontal cut is made 
distally to the teeth at the extreme ends. This prevents a tear in those areas. 
The author routinely carries out this technique to the extent deemed necessary 
in any and every case of extraction. Figs. 82-89 illustrate the various steps. 
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Superior Central Incisor 


The extraction of the superior central incisor when the greater part of the 
crown is intact is a very simple operation if the technique is properly executed. 
However, when the tooth is extensively attacked by caries, some difficulty may 
be encountered in certain cases. Access to the tooth is favorable and abnormali- 
ties are not frequent. Fig. 21 shows the various types of superior central incisors. 





_ Fig. 82.—Correct application of Standard Forceps No. 1 to a superior right central 
incisor. Prior to the forceps adjustment, a gingival flap should be released with a periosteo- 
tome to avoid bruising the gum tissue. Note the disposition of t’* fingers of the operator’s 
left hand, 





Fig. 83.—The pointed end of the periosteotome is inserted under the interdental papilla on each 
side of the tooth. 
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Position of Patient and Operator.—The patient is seated correctly in the 
chair and the operator assumes the position for extracting superior anterior 
teeth as previously described. The third and fourth fingers of the operator’s 
left hand rest lightly against the patient’s right cheek; his second finger rests 
against the labial gum, lifting the lip and exposing the field of operation, and his 
forefinger is inserted into the open mouth, thereby protecting the tongue and 
preventing the lower lip from being pressed upon by the handle of the forceps 
or the inferior teeth. His thumb is placed betwen the lower lip and the inferior 
teeth or under the chin. The position of the patient’s head is thus under the 
firm control of the operator’s left hand and can be guided to right or left at his 
will. (Figs. 82 and 85.) 

Forceps.—The forceps usually employed in the extraction of a superior 
central incisor are Standard Forceps No. 1 or Special Allen Forceps No. 10 
(Figs. 41 and 42). Standard Forceps No. 2, No. 10, or No. 11 (Figs. 43, 47, 
and 48) are sometimes used when this tooth is crowded or partially displaced 
labially or lingually and the beaks of Forceps No. 1 would impinge on the 
crown of the approximal tooth. 

Order of Extraction.—In a case where it is necessary to remove an ad- 
jacent lateral incisor at the same sitting, the extraction of the central incisor 
should precede that of the lateral incisor. This order often will enable the 
operator to secure a better adaptation with the beaks of the forceps on the 
lateral incisor, but this sequence should not be followed when the central 
incisor is more difficult to remove. 

Application of Forceps.—After the forceps are selected, the initial appli- 
cation is made to the tooth by adjusting one beak to its palatal surface and then 
the opposite beak to the labial surface. The operator’s right hand then grasps 
the instrument at the extremities of the handles with one bulged end seated in 
the palm. Sufficient pressure is exercised to send the beaks up under the released 
free gum margin to the edge of the alveolar process. The handles are closed 
enough at the same time to permit the beaks to engage the tooth firmly. If this 
movement is carefully performed, sufficient pressure can often be exerted while 
executing it to loosen the tooth from its attachment. The operator should be sure 
that the forceps are adjusted in a direct line with the long axis of the tooth, for 
if this is not done, it will be difficult to gauge the amount of force to be applied 
in the extraction movements that are to follow. This adjustment should be easy, 
however, as access and vision are present and the beaks and handles of the forceps 
selected are in the same plane. 


Alveolar Application of Forceps.—The method of application described in 
the preceding paragraph will answer for most central incisors. There are 
eases, however, in which in the forceps application it is necessary to pass the 
beaks a little above the edge of the process, carefully cutting through this 
tissue with their sharp ends before beginning the extraction movements. Such 
a condition is usually found when the tooth has been isolated for some time 
or when there is a loss of the posterior teeth, leaving only a few anterior 
teeth in position. Nature in her effort to compensate this loss thickens the 
external plate in order that the remaining anterior teeth may bear the in- 
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creased strain imposed on them. There are also instances in which the tooth 
becomes brittle due to increased mineral content in it. This is more evident 
in elderly people. In such an instance the alveolar application is necessary. 
Unless the attachment of the tooth has been weakened by disease, greater care 
should be exercised in its extraction with individuals past middle life than 





Fig. 84.—The gingival flap raised from the labial aspect of the tooth to be extracted. In this 
case it is a lateral incisor. 





Fig. 85.—The beaks of the forceps are adjusted to a central tooth under the flap. The 
mouth prop and mouth pack are correctly placed, and the thumb and fingers of the operator's 
left hand stabilize the patient's head and protect lips and cheeks. 
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with younger persons, as the change which occurs in the bony structure with 
advancing age decreases the liberties which may be taken in the extraction 
movements. In the alveolar application, care should be taken not to force the 
beaks too high over the process but just enough to cut through the crest of the 
ridge near its margin. Proper care in the extraction of a tooth by this method 
will often leave the edge of the socket in better condition than if this course 
had not been pursued, for in lessening the danger of fracturing or breaking 
away a part of the process and leaving it sharp and irregular, the margin will 
be cut smooth, thereby anticipating a part of the work of resorption and less- 
ening the need for instrumental trimming. It is an axiom that no bone margin 
or septum should ever be left exposed and unprotected or any rough point or 
edge be allowed to remain as an irritant to the overlying soft tissue. 


Extraction Movements.—When the forceps adjustment has been com- 
pleted (Fig. 90, A) and the tooth has or has not been loosened by such applica- 
tion, the extraction movements follow. They are begun by drawing the tooth 
slightly labially (Fig. 90, B) and then reversing the movement lingually (Fig. 
90, C), being certain that the tooth is held securely enough in the beaks to carry 
out these movements effectively instead of allowing them to slide over the sur- 
faces of the tooth to which there is a tendency. If the beaks are permitted to 
slide in such a manner, a fracture of the root is almost certain to result as the 
force is being exerted transversely to the axis of the tooth with the process acting 
as the fulerum. The other extreme, grasping the tooth too tightly, must also be 
avoided as by such a course it may be broken off by the shearing force thus 
exerted, Care and practice will develop dexterity in this application. It should 
be borne in mind that the superior central incisor root is conical in shape (Fig. 
21). The first two movements having been completed, a rotary movement is then 
made by which the tooth is slightly turned from the labial toward the distal 
(Fig. 90, D), followed by a reversed rotation from the labial toward the mesial 
(Fig. 90, EF). After these movements are carefully made, the tooth should be- 
come loosened from its attachment and then is delivered from the socket with a 
tractile movement downward and in line with its original position (Fig. 90, F). 
The amount of force required in all these steps will vary with different teeth and 
must be accurately gauged in each case. 


Complete Lingual Displacement.—The superior central incisor is rarely 
completely displaced to the palatal side of the arch. If it happens to be so 
located, there is usually insufficient space for the application of the beaks of 
the forceps to its labial aspect without impinging on the palatal surfaces of 
the approximal teeth. To allow a firm attachment, an adjustment of Standard 
Forceps No. 1 or No. 2 is made to its mesial and distal surfaces. The extrac- 
tion movements are made first by bringing the tooth forcibly to the palatal 
side and then following with mesial and distal pressure. These movements 
are repeated, if necessary, until the tooth’s attachment is broken up, when it 
may be delivered from its socket by rotary traction in line with its original 
position. 


Complete Labial Displacement.—In cases in which the tooth is completely 
displaced labially, the beaks of the forceps are applied to the mesial and distal 
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surfaces. The first extraction movement should be toward the point of least 
resistance, which is logically to the labial side. As the reverse movement can- 
not be executed owing to the impingement on the arch, the first movement is 
followed by a slight rotary movement pressure from the labial side to the 
distal side and then reversed. These movements are continued until the tooth 
is sufficiently loosened to be withdrawn from its socket in line with its axis. 


o 





Fig. 86.—Following the extraction of a sequence of teeth, the osseous margins are trimmed 
and smoothed as needed. A rongeur is usually the instrument of choice. In this instance, 
the flap is held back with the large end of the periosteotome controlled by the operator's 
left hand. 





Fig. 87.—A soft tissue retractor is more frequently employed if an extensive flap has been 
released. 
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Partial Displacement.—In case of partial displacement, either palatally 
or labially, in which the intervening space between the two adjacent teeth 
is not wide enough for the application of Standard Forceps No. 1 or No. 2 or 
Allen Forceps No. 10 (Figs. 41, 42, 43), Standard Forceps No. 10 or No. 11 (Figs. 
47 and 48) are employed with the narrower beak inserted in the intervening 
space to the labial or lingual surface of the tooth depending on the direction of 
displacement. The extraction movements are curtailed, but in the main they 
are the same as employed in the removal of the tooth when in normal position. 


Rotation.—In cases in which the tooth is partially or completely rotated in 
its socket, the application of the forceps should be made to the surfaces that will 
permit the greatest bulk of the tooth to be secured in the beaks. The extraction 
movements should be as nearly as possible like those described when the tooth is 
in alignment. The same technique of application will apply to any other tooth 
when rotated in like manner. 


Caries on the Labial Surface.—In cases in which the tooth is attacked by 
caries on the labial surface, one beak is applied to that surface first, followed 
by attaching the opposing beak to the palatal wall. If the caries involves the 
alveolar crest, the labial beak is forced up farther, cutting through the osseous 
margin to adapt itself securely to the tooth above the affected part. The first 
extraction pressure is made by carrying the tooth as forcibly to the labial side 
as can be safely done without fracturing the alveolus or the tooth and, if this 
fails to release it, the regular extraction movements follow, always using care 
to exert as little pressure as possible palatally, lest the labial beak slip into 
the carious area and thus fracture the weakened crown. 


Caries on the Palatal Surface.—In cases in which there is extensive decay 
on the palatal aspect but reeasonably good structure on the labial surface, ex- 
traction is begun by applying one beak of the forceps well up on the palatal 
aspect above the caries and then bringing the opposite beak over the labial sur- 
face. The first pressure is exerted toward the palatal surface and followed by 
rotary movements and traction. 


Extensive Caries.—In cases in which the seat of caries is on the mesial or 
distal surface, or on both, and a reasonably strong wall remains on the labial 
and palatal surfaces, the technique again is the same as for an intact crown 
and root. In eases in which caries is extensive and little support can be had 
from the crown, the operator should adjust his forceps independently of the 
crown and extract the tooth as if he were operating only on the root. 


Caries Above the Gingival Margin.—In cases in which the tooth is de- 
eayed above the gum margin and the labial and palatal walls are too weak to 
be grasped firmly by the forceps, but in which the bone attachment is not firm 
and the tooth root has been loosened by alveolitis or other cause, the extrac- 
tion may often be performed by the continued force of application carefully 
executed, without resorting to any of the other movements of extraction. The 
force of application alone acts as a double wedge through each beak and 
drives the root downward between them. 
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Central Incisor Root.—Where only the root of the tooth remains and 
decay has not extended far up into the root canal and weakened the outer walls, 
the foreeps may be adjusted and the extraction movements carried out as when 
the crown is intact. If the space over the root has been narrowed by the tipping 
of the approximating teeth mesially, the root must be directed labially in its 
removal from the socket to prevent injury to these teeth. The amount of avail- 
able space furnishes the guide as to which forceps number should be employed. 





Fig. 89.—One or more interrupted sutures may aid in retaining the flaps in their proper 
relationship. 
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Fig. 90.—Extraction movements for superior central incisor. A, Forceps (Standard 
No. 1) applied; B, first movement to the labial side, C, reversed movement to the lingual 
side; D, rotatory movement from the labial to the distal side; EH, reversed rotatory movement 
from the labial to the mesial side; F, tractile movement downward in line with the original 


Position of the tooth. (After George B. Winter.) 
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Split Root.—Oceasionally the root of a tooth is split either diagonally or 
throughout its entire length, a condition as frequently associated with a cen- 
tral incisor as with any other tooth. In earlier dental practice this and other 
anterior teeth often were recipients of artificial crowns attached by means of 
a post cemented in the root canal. Many elderly patients still carry these 
restorations. Due to its location, the central incisor is less protected than any 
of the other teeth and is subject to traumatism or undue stress. A badly 
decayed root before receiving the crown or a poorly fitted post also are com- 
mon causes of longitudinal fracture. In cases in which the root is in this con- 
dition, the method of operation is to adjust Standard Foreeps No. 1 or Allen 
Forceps No. 10 to both halves of the root if they are adhering firmly to the 
tissues. If the parts are not firmly adhering, the forceps are applied to the 
stronger section and an endeavor is made to carry the weaker segment from 
its position with the stronger portion. The extraction movements consist in 
applying rotary motions from one side to the other until the parts are loos- 
ened. If one fragment only is removed by this procedure, the remaining 
loosened piece can be released easily by employing a straight shank elevator 
(Fig. 59) or any suitable lever or pick (Figs. 61 and 62). 








/ ino 


Fig. 91.—A straight shank elevator applied to the palatal surface of a superior central incisor 
root. (After George B. Winter.) 


For cases of this nature involving other teeth, the technique is the same 
in principle, except the extraction movements are made in accordance with the 
peculiar needs of the particular tooth. 
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Root Covered With Gum Tissue.—In cases in which decay extends well 
under the process and the area once occupied by the neck of the tooth is nearly 
or totally covered by gum tissue, extra precautions must be taken not to impinge 
upon or bruise it by instrumentation. First, an ample flap should be raised to 
furnish visibility and access. An alveolar adjustment of the forceps is then 
made, followed by steady upward pressure. This usually suffices to force it from 
its position as such a root is seldom firmly attached to the bone. 


Elevator.—The use of the straight shank elevator (Fig. 59) for the re- 
moval of the root of this tooth is indicated where caries is extensive labially 
but an intact palatal wall remains. This condition is very common, as the begin- 
ning of decay near the gingival margin labially on the central incisor is of fre- 
quent occurrence. The operation in such ease is performed by grasping the 
bulged handle in the palm of the hand and passing the blade between the palatal 
wall of the root and the bone edge. Steady upward pressure is then made, in the 
meantime executing a slight right and left turning movement. By these com- 
bined pressures the blade of the instrument is forced between the root and the 
process. The root is then lifted from its socket by utilizing the palatal margin 
of the socket as a fulerum (Fig. 91). The raising of a flap may or may not be 
necessary. Where decay is so extensive that only a fragment of root structure 
remains, its removal is accomplished by inserting one of the picks (Fig. 62) 
between the apical tip and the process and teasing it loose. 


Fracture.—A fracture of this tooth while operating is not of such fre- 
quent occurrence as with other teeth in the superior arch. If a fracture occurs 
and a reasonable amount of tooth structure remains on the labial and palatal 
sides, the forceps are reapplied. If, however, it is so high that the process 
interferes, the alveolar application may be made. If this is deemed inadvis- 
able, lever technique should be adopted. In rare instances, particularly when 
the central tooth is isolated and the eneasing ossistructure is exceedingly 
dense, it may be advisable to remove a section of the overlying labial plate 
with a chisel before applying any extraction instrument. In such a ease, a 
more extensive flap is raised and retracted by an assistant holding a soft 
tissue retractor. Only enough bone is removed to relieve the excessive resist- 
ance and forestall overtraumatization during the extraction. Before the flap 
is allowed to reassume its original position, any bony point or edge should be 
eliminated by use of a rongeur, curet, or file. 


(To be continued.) 
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INVOLVEMENT OF THE PARANASAL SINUSES IN TUMORS 
ORIGINATING FROM THE MUCOUS MEMBRANE 
OF THE CHEEK 


Hans Brunner, M.D., Newark, N. J. 


N THIS paper two cases of epithelial tumors which probably originated from 

the mucosa of the cheek and the alveolar process, respectively, are reported. 
In general, these tumors are not frequently seen in otolaryngological practice ; 
yet their clinieal course is well known (Thoma'). In the two eases reported 
in this paper, the clinical course was quite atypical and this delayed the correct 
diagnosis for a long period of time. The relationship of these tumors to the 
paranasal sinuses has been particularly interesting. This warrants the fol- 
lowing reports. 

Case Reports 


Case 1.—The patient, R. A., was a 74-year-old white man. For approxi- 
mately five years he had had an abundant purulent discharge from the nose, on 
the right side more than on the left. In addition, he noticed during the last 
few years ‘‘crusts,’’ almost the size of a cherry, being expelled from the right 
nostril. He frequently had dull headaches located in the right supraorbital 
and right temporal regions. They were more frequent in the morning, and 
quite severe. 

At the time of admission, on July 25, 1942, there was a purulent secretion 
from the right nostril and an enlargement of the anterior part of the middle 
turbinate. The patient was edentulous and there was a whitish, peasized, firm 
elevation on the palate close to the right alveolar process. This proved to be 
an acanthosis. On transillumination, the right maxillary and both frontal 
sinuses were dark. Irrigation of the right maxillary sinus revealed foul ma- 
terial. Because there was suspicion of a nasal malignancy, a biopsy was taken 
from the right middle meatus and the right middle turbinate. Microscopic 
examination revealed an inflamed mucosa, covered by a ciliated, columnar 
epithelium. There was a small number of normal glands, but there was no 
metaplasia of epithelium and no malignancy. Washings of the right maxillary 
sinus continued to be fetid. For this reason, on Aug. 29, 1942, a Caldwell-Lue 
operation was performed. The mucosa was found to be red and thickened. 
No other pathology was discovered. The microscopic examination revealed an 
inflamed mucosa and a destructive type of osteitis with invasion of bone by 
granulation tissue and formation of sequestra. 

For several weeks the patient felt slightly improved, but gradually the 
symptoms reappeared. He expelled only from the right nostril whitish and 
greasy crusts of solid consistency. Microscopically these crusts consisted of 
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hyaline lamellae, forming onion-like structures and containing strands of de- 
generated leucocytes. 

The patient did not return until 1943. Repeated irrigations of the right 
maxillary sinus yielded foul material again. A washing of the right frontal 
sinus on Feb. 2, 1943, yielded a small amount of pus. On May 3, polypoid 
granulations were removed from the right nasofrontal duct. This tissue proved 
to be a nasal polyp covered by a thick squamous epithelium which extended 
deeply into the edematous connective tissue. After several washings the frontal 
sinus irrigations became and remained clear, but the patient still expelled plugs 
between the washings. The headache likewise continued. 

On May 22 with intratracheal anesthesia a radical operation of the right 
frontal sinus was performed. The periosteum was elevated and a perforation 
was found in the anterior wall, which was three to four times thicker than 
normal and consisted of a sclerotic bone. The defect of the bone was filled by 
firm connective tissue. After puncture of this tissue, pus escaped from the 
sinus. No bacteriologic examination of the pus was performed. The anterior 
wall of the sinus was removed. The sinus extended beyond the midline. The 
mucosa of the mesial and posterior walls of the sinus was normal. The markedly 
thickened frontal process of the maxilla was removed and the sinus largely 
drained into the nose. There was a narrow channel from the frontal sinus into 
a temporal recess (Fig. 1). Due to the thickening of the bony walls the temporal 
recess contained only a small lumen filled with connective tissue which was a 
part of the mucosa of the rest of the sinus. A drainage of the sinus into the nose 
and of the temporal recess outward was performed. Uneventful recovery en- 
sued and there was no marked deformity of the forehead. The headache was 
relieved. The expulsion of molds from the right nostril ceased for four to five 
weeks only. The frontal mucosa consisted of a thick layer of firm connective 
tissue with scattered spots of hyaline degeneration and contained small bony se- 
questra. The epithelium was absent to a great extent; the rest of the mucosa 
was covered by a low squamous epithelium. 

In June, 19438, he noticed a perforation of the palate on the right side and 
a swelling in the lower part of the right cheek. There were no pains. At the 
time of admission, on Aug. 31, 1943, the sear on the right frontal sinus was 
searcely visible. The nasal mucosa was atrophic, but there were no pus and no 
erusts. In the area of the right nasofrontal duct there was a small amount of 
granulations. In the posterior part of the right alveolar process of the maxilla 
the mucosa of the cheek was edematous, and in the intermaxillary fold (i.e., 
the mucous membrane fold extending from the mandible to the maxilla along 
the ascending portion of the mandible) there was a fistulous tract: filled with 
pus and cholesteatomatous masses. The probe introduced into the fistulous 
tract seemed to enter the maxillary sinus. Irrigation of the maxillary sinus 
revealed a cloudy fluid which, however, did not escape through the fistula in 
the mouth. Irrigation of the right frontal sinus did not yield purulent secre- 
tion. A Denker operation was performed on the right side on Sept. 2, 1948. 

In the fossa canina there was a small opening which was surrounded by 
thickened bone. The defect was filled with a thin mucosa adherent to the skin. 
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In the lateral wall of the nose there was likewise a small defect, the margins 
of which were covered with granulations. The maxillary sinus was large, 
empty, with a deep orbital recess. The mucosa was thin and smooth except 


in the posterior and lateral part of the floor and in the zygomatic recess where 





B. 


Fig. 1.—A, X-ray taken on March 4, 1943, showing the atrophy of the nasal passages, the 
cloudiness of the right maxillary sinus, and the chronic osteomyelitis surrounding the frontal 
sinus ; a indicates the temporal recess of the frontal sinus. B, X-ray taken on Sept. 1, 1943, after 
the operation on the frontal sinus. 
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the mucosa was edematous and pale. The mucosa was removed and a large 
cavity in the area of the lateral and posterior part of the floor and in the in- 
ferior part of the malar process was exposed. The cavity was filled with gran- 
ulations and thickened pus, and extended toward the parapharyngeal space. 
The maxillary sinus was drained into the nose, the cavity was curetted and 
drained through the mouth. The microscopic examination of the maxillary 
mucosa revealed an inflamed mucosa without glands and containing a few bony 
sequestra. . 

After the operation a large ulceration of the mucosa of the cheek developed 
at the site where the fistulous tract had been prior to the operation. The floor 
of the ulceration was firm, the margins elevated. Irrigation of the maxillary 
sinus made the water escape through the mouth. Biopsy of the ulceration re- 
vealed squamous-cell carcinoma. Radium treatment was given. On July 30, 
1944, examination revealed that the carcinoma of the cheek had been replaced 
by a large cavity extending deeply into the superior maxilla. Trismus pre- 
vented opening of the mouth. The walls of the cavity were smooth and tender 
and covered by a few crusts. On Aug. 30, 1946, he was without complaints. 
The frontal sinus was well healed without deformity. The nasofrontal duct 
was patent. There was no recurrence of carcinoma. On Jan. 31, 1947, the 
patient complained of headache. There was no recurrence of tumor. 


Comment.—The analysis of the presented case is difficult, in one respect 
even impossible. There was a squamous-cell carcinoma in the area of the right 
intermaxillary fold causing a large ulceration of the mucosa. Prior to the ap- 
pearance of the ulceration the mucosa of the cheek and of the alveolar process 
was swollen and there was a fistulous tract extending toward, but not into the 
maxillary sinus. Prior to the appearance of the fistulous tract there was ex- 
tensive necrosis of the maxilla causing a perforation of the hard palate. There- 
fore, in chronological order the findings have been: necrotic osteomyelitis of 
the maxilla; fistulous tract in the mucosa of the cheek; carcinomatous ulcera- 
tion of the mucosa of the cheek. 

The tumor was associated with a purulent infection of the right maxillary 
and frontal sinuses presenting the following features: (1) the sinusitis was 
associated with a chronic destructive osteomyelitis of the bony sinus walls 
which caused a perforation of the anterior wall of the frontal sinus; (2) the 
defect of the anterior sinus wall was filled in by a connective tissue sear; (3) 
the patient reported to have blown out hard molds from his nose which micro- 
scopically consisted of hyaline lamellae and polynuclear leucocytes. I had 
never had the opportunity of seeing the patient expel these molds nor could I 
discover them in the nasal passages. 


Hyaline lamellae are expelled in sinusitis cholesteatomatosa, which is a 
rather uncommon type of inflammation and involves the frontal sinus, and 
oceasionally the maxillary sinus. It is caused by squamous epithelium which 
grows into the sinus from the skin through a fistulous tract or from the nasal 
fossa through the natural openings. There are a few cases on record which are 
supposed to prove that squamous epithelium may grow from the oral mucosa 

















TUMORS ORIGINATING FROM MUCOSA OF CHEEK 1239 


through a fistulous tract of the alveolar process into the sinus. In our case 
there was squamous epithelium in the frontal sinus, but there was no finding 
indicating that the epithelium had grown from outward into the sinus. In 
the area of entrance into the frontal and maxillary sinuses, within the right 
nostril, there was columnar epithelium. It is true that the polyp which has 
been removed from the area of the right nasofrontal duct was covered by 
squamous epithelium and that the epithelium had a tendency to grow into the 
depth of the polyp. But this epithelium did not show a conspicuous keratin- 
ization. For these reasons, the origin of the molds which have been expelled 
cannot be determined. 

More interesting from the clinical point of view is the pathogenesis of the 
hone necrosis in the maxilla. The patient was edentulous and there was no 
systemie infection. For this reason, odontogenic or hematogenous osteomye- 
litis must not be considered. The question arises as to whether the bone necro- 
sis was caused by the purulent inflammation of the maxillary sinus or by the 
‘arcinoma of the cheek. I believe that the bone necrosis has been caused by 
the carcinoma. Osteomyelitis originating from an infection of the maxillary 
sinus is extremely rare in adults; if it occurs in children and juveniles it 
usually extends toward the frontal process of the maxilla and not toward the 
floor of the sinus; in addition, it is rapidly spreading and does not cause large 
cavities within the bone. 

Granted that the bone destruction has been caused by the carcinoma of the 
oral mucosa, it is difficult to understand that the oral mucosa for a long period 
of time did not show conspicuous pathology and that there has not been macro- 
scopic evidence of carcinoma in the area of the bone necrosis. However, both 
findings do occur though they are not common. Thoma' emphasizes that in 
epidermoid carcinoma of the third molar region, between the mandible and the 
cheek, there may be no ulceration and that for this reason malignancy in this 
area is not frequently suspected. In the edentulous jaw, carcinoma may simu- 
late denture hypoplasia. The presented case is apparently one of these 
‘‘masked’’ carcinomas. However, in one respect it differs from the cases men- 
tioned by Thoma: in the presented case the submaxillary gland, the pharynx, 
and the cervieal glands have not been involved ; the tumor extended immediately 
into the bone, causing a necrosis. In a ease reported by Blumenthal and 
Brunner,” there was likewise a tumor within the alveolar process of the maxilla, 
vet the oral mucosa appeared to be normal. However, in the case of Blumen- 
thal and Brunner there was an adenocarcinoma and not an epidermoid ecarci- 
noma, the tumor destroyed the bone simply by pressure and there was no in- 
fection. 

The absence of macroscopic evidence of tumor in the area of bone necrosis 
has been probably due to the infection. A microscopic examination was not 
made because a earcinoma was not considered at the time of operation. It is 
a fair conelusion that the microscopic examination would probably not have 
revealed the correct diagnosis either. In these cases, according to Thoma, the 
tumor advances in the lymphatics and veins, entering through the Haversian 
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systems of the cortex, and may riddle the bone. In addition, there is an in- 
fection which causes a necrosis of both bone and invading tumor. For this 
reason, it is just good luck to discover the carcinoma in the area of bone 
necrosis. This is proved by Case 2 of this report. 

To sum up, there was an epidermoid carcinoma of the intermaxillary fold 
which primarily had caused extensive bone necrosis at the floor of the maxillary 
sinus. The ulceration of the oral mucosa became manifest in a late period of 
the disease. The carcinoma was associated with an acanthosis of the palate 
and an infection of the maxillary and frontal sinuses, perhaps a sinusitis 
cholesteatomatosa. A cure, probably a permanent cure, was achieved by surg- 
ery and x-ray treatment. 

Case 2.—_The patient, L. H., was a 56-year-old white man. In September, 
1942, he had an operation for removal of a dental cyst, which was followed 
by a draining sinus in the left maxilla. In May, 19438, he complained of a 
foul-smelling discharge from the region of the left upper alveolar process. A 
large cyst was discovered in this area. There was a question as to whether it 
involved the antrum. At operation, on June 1, 1943, a large cyst was found 
which apparently did not differ from the normal type of infected dental eysts. 
A large window was made into the nose. Following the operation healing 
proceeded normally with the exception of a persistent fistula in the mouth. 
In December, 1944, he complained of pain in the area of the frontal process 
of the left maxilla. At that time there were no particular clinical findings. 
However, on Jan. 25, 1945, a revision was made of the previous operation, 
at which time much necrotic bone was found just below the nostril. This 
was removed as completely as possible. He had a long course of penicillin 
treatment on several occasions. In September, 1945, the pain in the frontal 
process of the left maxilla again recurred; the operation was repeated and 
the cavity thoroughly explored. There was more necrotic bone in the lower 
part of the anterior wall of the superior maxilla. Every portion of the in- 
fected bone was removed. Microscopie examination did not reveal evidence 
of carcinoma. In November, 1945, he had 4 x-ray treatments. After these 
treatments several subperiosteal abscesses formed: one anteriorly just below 
the left eye, another between the orbital periosteum and the bony wall of 
the left orbit, another over the bridge of the nose to the left side. Cultures 
revealed staphylococci. In June, 1946, an opening was made in the lower 
part of the left maxilla, and he again had a long course of penicillin treat- 
ment. Microscopic examination did not reveal carcinoma, and cultures 
showed streptococci. He never complained of headache. For the last three 
weeks he has had edema of the lid on the left side, and the left eye is closed. 
Vision is normal. There is no double vision, no diabetes, and he has not lost* 
much weight. ; 

I examined him on Dee. 19, 1946, for the first time. He was well nour- 
ished. The tip of the nose deviated to the right side, due to a marked swell- 
ing and redness of the left side of the face. The swelling extended from the 
back of the nose toward the left eye and up to the lateral canthus. The red- 
ness had distinct boundaries. Upward the redness and swelling extended 
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to the eyebrow and toward the glabella, downward to the upper lip. The 
conjunctiva of the left eye was not involved and there was no proptosis. Eye 
movements were normal. 

In the swollen area there were 5 fistulous tracts (Fig. 2): one fistula was 
about 1 em. lateral to the inner canthus of the right eye. This fistula was closed. 
A second fistula was about the same distanee from the inner canthus of the left 
eye. A third fistula was about 1 em. below the inner angle of the left eye in the 
depth of a fold of the swollen skin. Through the second fistula a probe could be 
passed which met necrotic bone in a depth of 3 to 4 em. Into the third fistula 
a probe could be passed which met necrotic bone in a depth of 1.5 em. Through 
the second and third fistulas a great amount of thin, nonfetid fluid escaped 
which had the appearance of fluid caused by an aseptic sequestration of bone. 


: ~, 





Fig. 2.—Note the fistulous tracts in the face. 


If the patient exerted slight pressure on the glabella about 10 ¢.c. of this fluid 
escaped through the second and third fistulas. A fourth fistula was on the in- 
ferior margin of the swollen area of the skin. The fistula was closed by con- 
nective tissue in a depth of about 1.5 em. The skin was retracted into the fistula 
which had appeared after the operation in June, 1946. A fifth fistula was 
lateral and below the fourth fistula. It was closed. There was a deviation of the 
nasal septum to the right. The left nostril was filled with pus and polypi. The 
alveolar process of the left maxilla was absent and there was a large opening 
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into the maxillary sinus, the walls of which were covered with crusts. There was 
a marked dehydration due to chronic septicemia and loss of fluids. The patient 
had to drink water almost in an interval of five minutes. 

The patient received penicillin, a high caloric diet, and a proper amount of 
fluids to combat the dehydration. Nevertheless, in a short period of time a 
sixth fistula developed above the left eyebrow with a discharge of a great amount 
of hemorrhagie fluid. X-ray film (Figs. 3 and 4) showed a large defect in the 
area of both frontal sinuses which was surrounded by sclerotic bone. The pos- 
terior wall of the frontal sinuses seemed to be present though it showed evidence 
of osteomyelitis. 

The diagnosis of chronic osteomyelitis was made and an operation was per- 
formed with intratracheal anesthesia on Jan. 25, 1947. An areuate skin in- 
cision was made from the lateral angle of the eye on one side to the other. A 
gutter was made in the bone running from the angle of the eye on one side to 
the other side, in a distance of about 1 em. from the defect in the frontal squama. 
A vertical skin incision was added in the midline of the forehead extending 
down to the cartilaginous nose. The two skin flaps were reflected. There was 
a large defect in the area of the frontal sinuses. The defect was filled by what 
seemed to be granulations. The granulations, however, were firm and contained 
only a small amount of blood vessels. On the right side the granulations ex- 
tended into the orbit and destroyed the mesial portion of the superior orbital 
arch. On the left side the destruction of the superior orbital arch was more 
extensive. A curettage of the granulations was performed; now a white, thick 
epidermis was exposed which replaced the posterior wall of the frontal sinuses 
and extended toward the nasal bones, bulging toward the left side. At the 
superior boundary of the area of the frontal sinuses the epidermis was surrounded 
by genuine granulations which were firmly adherent to the dura. 

Bone was removed until normal dura was exposed. Now the newly formed 
epidermis was removed and beneath the epidermis there was a large bony se- 
questrum which replaced the posterior wall of the frontal sinuses, the nasal 
bones, and part of the frontal processus of the maxilla on either side. The en- 
trance into the anterior ethmoids on either side lay free. On the right side the 
anterior part of the lamina papyracea was destroyed; the periosteum of the or- 
bit was normal except the roof of the orbit where it was covered by granulations. 
The right ethmoid was filled with polyps and edematous mucosa which were re- 
moved. A large opening toward the nose was created. On the left side the 
greater part of the lamina papyracea and part of the anterior ethmoid formed a 
sequestrum which was removed. The periorbit was normal except at the roof 
of the orbit where it was covered by granulations. The left ethmoid was filled 
with polyps and edematous mucosa. It was not possible to create a large open- 
ing into the nose at that side because a part of the apertura piriformis formed a 
sequestrum which bulged into the nose. After removal of the sequestrum the 
drainage into the nose was perfect. The roof of the left ethmoid was absent 
and the dura was covered by granulations. The arcuate incision at the forehead 
was closed except at the lateral angles of the eyes where it was left open. The 
vertical incision at the forehead was left open. The patient left the operation 
table in good condition with a systolic blood pressure of 120. 
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Fig. 3.—A, X-ray film made prior to the operation. Note that the anterior and inferior 
walls éf the frontal sinuses are absent and that the posterior wall shows a large defect. B shows 
the postoperative defect. 





Fig. 4.—This film was taken prior to the operation. It shows the large defect in the 
frontal squama due to the tumor and the cloudiness of both ethmoids and maxillary sinuses. The 
marks indicate the approximate localization of the fistulous tracts in the skin. 
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On the evening of January 25 the patient’s temperature was 102° and was 
normal two days later. His red count was 3,500,000, his hemoglobin 11 Gm., 
and his white count 18,000. On January 27 he was sitting up and all of the 
packing was removed from his nose on January 26. On January 29, his red 
blood count was 4,250,000, his hemoglobin 11.1 Gm., and his white count 14,000. 
There was considerable drainage from the wound but no purulent discharge, 
and the wound margins appeared to be healthy. On Feb. 25, 1947, the patient 
felt well. The curved incision in the forehead was healing well. The right eth- 
moid was healing quite satisfactorily. However, there was still considerable 
edema around the left eye. There was a moderate amount of discharge from 
the left ethmoid. The nasal septum was extremely thick so that the right side 
could not be seen. On the left side there was a pretty good opening. Several 
fistulas were excised but they opened again. On Mareh 27, he had developed 
several new fistulous tracts which discharged pus for a time and then regressed. 
Cauterization with trichloracetic acid was not successful. X-ray treatment was 
administered. 

Microscopic examination proved that what at operation had been considered 
to be granulation tissue replacing the frontal sinuses is actually a fibroepi- 
thelioma papillare (Figs. 5 and 6). The epithelium is a stratified squamous 
epithelium of considerable, though variable thickness showing only a few mi- 
toses and a few migrating leucocytes. The basilar layer is distinct on several 
places. There are small areas showing columnar pseudostratified epithelium. 
The squamous epithelium is frequently necrotic and covered by lamellae of 
keratohyaline, necrotic epithelium, and epithelial pearls, but there is only a 
small amount of pus. The connective tissue has a loose or a firm structure and 
contains many blood vessels. A great number of blood vessels show a thickening 
of the endothelium causing a total or partial obliteration of their lumen, and a 
slight perivascular infiltration. Within the connective tissue there are small 
sequestra of cancellous bone (Fig. 7), the marrow spaces of which are filled with 
connective tissue and osteoblasts. There are no osteoclasts. The bone has a 
woven structure. At one site the connective tissue contains an encapsulated 
foeus consisting of several multinuclear giant cells, necrotic epithelium, eleidin 
granules, and epidermal cells. 

In large areas the epidermis is in the process of being expelled (Figs. 5 
and 6). In these areas there is an accumulation of serous fluid between the 
connective tissue and the epidermis (Fig. 5), and the connective tissue papillae, 
either denuded of epithelium (Fig. 6) or covered by a thin layer of basilar cells, 
dip into the fluid. 

In the areas where the connection of epithelium and connective tissue is 
firm, there is usually a distinct boundary between the two tissues, frequently 
marked by a basilar membrane. The epidermis forms pegs which occasionally 
contain horn pearls, or a network of epithelial strands which grow into the depth 
of the connective tissue (Fig. 6). The epithelial pegs are surrounded by an 
accumulation of lymphocytes and plasma cells, and in these areas the boundary 
between epithelium and connective tissue is frequently indistinct. 

The papilloma has invaded the ethmoid (Fig. 5). On no place is the epi- 
thelium attached to the bone. There is invariably a layer of cellular connective 
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Fig. 5. 





Fig. 5.—E, Papilloma in the process of being expelled; B, osteitis of the bone of the 
ethmoid, showing osteogenesis and osteoclasis in the marrow spaces; C, Ethmoid cell the mucosa 
of which is inflamed. 

Fig. 6.—This section was taken from the area of the frontal sinuses. E, Stratified squamous 
epithelium showing moderate degree of keratinization; #1, epidermis in the process of being ex- 
pelled; a, connective tissue papillae, the epidermal cover of which is in the process of being 
expelled ; b, bone sequestra showing osteogenesis; c, accumulation of lymphocytes around epithe- 
lial pearls; e, accumulation of capillaries showing a perivascular infiltration. 
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tissue, rich in blood vessels, between epithelium and bone. The bone is covered 
by both osteoclasts and osteoblasts. In the marrow spaces there is an inflamma- 
tion, likewise causing both osteogenesis and osteoclasis. This results in the for- 
mation of bony sequestra which are frequently found in the process of being 
expelled, together with parts of the papilloma. 

The sequestrum formed in the piriform aperture consist of cancellous bone, 
the marrow spaces of which contain connective tissue and show osteogenesis. 

I saw the patient again on June 30, 1947. The defect in the frontal squama 
was partially filled with newly formed bone. The two fistulous tracts in and 
close to the inner angle of the left eye were draining but the discharge seemed 
to be less than prior to the operation. The left cheek was red and swollen. The 
left nostril was entirely blocked by tumor tissue, the pharyngeal mucosa was 
moist. There was a longitudinal opening of the skin at the glabella. In the 
uppermost angle of this opening there was a small papilloma of the skin. A 
part of this opening was filled with newly formed bone and the bone was covered 
by newly formed epidermis. In the lower part of the opening there were rem- 
nants of the interfrontal septum, and to both sides there were remnants of the 
frontal sinuses. The right frontal sinus was apparently obliterated; on the left 
side the nasofrontal duct was patent. There was a slight headache and a slight 
degree of dehydration. However, the patient had lost weight in the last weeks. 
I strongly suggested a new biopsy. The biopsy was taken on July 22 and re- 
vealed epidermoid carcinoma. 

X-ray films disclosed a great amount of newly formed bone in the frontal 
area (Fig. 7). The upper part of the left nostril was entirely filled with tumor 
which grew into the maxillary sinus, the sphenoid, and the orbit, and perhaps 
through the cribriform plate into the skull. The floor of the orbit and the malar 
process were apparently not involved. Concerning the involvement of the pos- 
terior wall of the sphenoid and the pterygoid process, no definite conclusions 
could be drawn. The outlook was obviously gloomy. I suggested a partial 
destruction of the tumor with electrocoagulation and postoperative application 
of radium. The operation was performed by another rhinologist on August 9. 
The tumor was very large and filled the entire left ethmoid up to the cribriform 
plate. The orbital periosteum was apparently not perforated. Following the 
operation there was a stormy course for several days and then a rapid improve- 
ment ensued. He was able to go home and come back daily for dressings. 

About September 1, however, he suddenly developed meningeal symptoms. 
He returned to the hospital and was placed on penicillin and sulfadiazine. At 
the time he entered the hospital his temperature was 104°. The spinal fluid 
contained 3,000 cells but was sterile on culture. On September 7 he was afebrile, 
but most of the time in a stuporous condition with Cheyne-Stokes respiration. 
He expired on Sept. 11, 1947. No autopsy was performed: 


Comment.—In this case it took about five years to establish the correct diag- 
nosis. This is particularly interesting because in the early phase the diagnosis 
of carcinoma was considered but no microscopic evidence could be obtained to 
confirm this diagnosis. 
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The patient had a carcinoma which had destroyed: (1) the alveolar process 
of the left maxilla; (2) the frontal process of the maxilla on both sides, on the 
left side more than on the right; (3) both nasal bones; (4) the anterior ethmoid 
on the right side including the lamina papyracea; (5) the anterior ethmoid on 
the left side including the roof of the ethmoid and the lamina papyracea; (6) 
the upper portion of the nasal septum; (7) both frontal sinuses including the 
posterior walls. Considering this vast destruction there can be no doubt that 
the diagnosis of papilloma was misleading. The correct diagnosis was ‘‘papil- 
lary carcinoma’’ from the onset until to the fatal end. 





Fig. 7.—This film shows the large postoperative defect in the frontal squama and in the left 
orbit. There is gauze within the bony defect. 

The carcinoma did not originate in the nasal passages or in the paranasal 
sinuses because the usual symptoms such as blockage of the nose and hemor- 
rhagie-purulent discharge were not noticed at the onset. The history of the case 
indicates that the tumor originated in the oral cavity, subsequent to the removal 
of a dental cyst. It eannot be determined as to whether the lining of the cyst 
or the epithelium of the oral mucosa has given rise to the development of the 
carcinoma, There is, in addition, a remote possibility that there was primarily 
a central carcinoma deriving from cell rests which remained from the enamel 
organ or sheath of Hertwig. Tumors of this type, however, are usually epi- 
dermal and not papillary in character. 

Immediately following the operation for the removal of the dental cyst there 
were several features indicating a complication: (1) The incision in the mouth 
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did not close although the operation was repeated. A fistulous tract developed 
through which fetid pus escaped. (2) Several months after the last operation 
the patient complained of pain in the frontal process of the maxilla. (3) Several 
months after the last operation sequestra were discovered in the alveolar process. 
This is unusual. A dental cyst may eventually cause a small amount of bone 
necrosis due to pressure, but it does not give rise to the formation of sequestra. 

For these reasons a carcinoma was considered, but no microscopic evidence 
was obtained. It is likely that the associated infection has caused a necrosis of 
both bone and tumor. Thus, the preliminary diagnosis of osteomyelitis was made. 
From the alveolar process the carcinoma did not extend into the direction of 
least resistance, viz., into the maxillary sinus and into the nasal fossa, but it 
extended into the frontal process of the maxilla, into both ethmoids and both 
frontal sinuses, up to the dura. This considerable spreading took place, to a 
great extent, beneath the skin. It was only the formation of several fistulous 
tracts which indicated the destructive process in the facial bones. There was no 
involvement of the glands, there was no cachexia, but there was a marked de- 
hydration. The patient was not confined to bed and could take care of his 
business. I saw the patient in the advanced phase of the disease which was still 
considered to be an osteomyelitis. An attempt at a radical operation was made 
but failed since apparently the extension of the tumor had gone beyond the 
limits of safe surgery. Electrocoagulation and radium treatment were applied, 
but the patient finally succumbed to the fatal meningitis. 

To sum up, in this case there was a papillary carcinoma originating in the 


oral cavity and causing a vast destruction of the facial bones up to the dura of 
the anterior cranial fossa. The extension of the carcinoma took place subeu- 
taneously and caused several fistulous tracts through the skin; it was not as- 
sociated with glandular metastases or with systemic symptoms except dehydra- 
tion. The correct diagnosis was not made until a few weeks prior to death be- 
cause of lack uf microscopic evidence. The preliminary diagnoses were: osteo- 
myelitis and papilloma. 


Summary 


Two cases of tumors which originated in the oral cavity, in or close to the 
intermaxillary fold were presented. In Case 1 the diagnosis was squamous-cell 
carcinoma, in Case 2, papillary carcinoma. In both instances the disease ex- 
tended over a period of several years. In both instances the correct diagnosis 
was delayed, likewise for a period of several years. The reason for the delay 
has been that: (1) the oral mucosa became clinically involved very late or not 
at all; (2) the tumor invaded the bone causing an inflammatory bone necrosis 
resembling osteomyelitis. In fact, in both eases the diagnosis of osteomyelitis 
was made. 

The question arises as to whether there are symptoms significant of common 
osteomyelitis on the one hand, of inflammatory bone necrosis due to carcinoma 
(carcinomatous osteomyelitis) on the other hand. Retrospectively it seems that 
there are symptoms of this type although these symptoms are apparently not 
very distinct. Carcinomatous osteomyelitis causes the formation of sequestra 
which by their number and size are superior to the sequestra formed by the 
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common osteomyelitis. The acute inflammation of the skin is more marked in 
common osteomyelitis than in carcinomatous osteomyelitis. Fistulous tracts of 
the skin may develop in either type, and in both types pus may escape from the 
fistulas. However, in some cases of carcinomatous osteomyelitis a cloudy, sero- 
hemorrhagie fluid (Case 2) or hyaline, cholesteatoma-like masses (Case 1) es- 
cape, which never occurs in common osteomyelitis. 

In Case 1 a cure was achieved; in Case 2 a cure was not achieved. In both 
instances surgery and x-ray treatment were applied. However, in Case 1 the 
operation was performed at a time when the osteomyelitis was localized in the 
alveolar and maxillary processes of the maxilla; in Case 2 at a time when the 
tumor had invaded the frontal process of the maxilla. In addition, the operation 
in Case 1 was actually radical; in Case 2 it was not. This indicates that in cases 
of carcinomatous osteomyelitis the focus of necrosis must be removed together 
with a margin of safety like in every carcinoma. A simple sequestrectomy is 
not sufficient. If subsequent to a sequestrectomy x-ray treatment is applied, it 
does more harm than good because it apparently encourages the spreading of 
necrosis. This was proved by Case 2. 


Conclusions 

1, Carcinoma of the oral cavity, particularly in the third molar region be- 
tween mandible and cheek, may invade the bone prior to causing ulcerations of 
the mucosa. 

2. The tumor may fail to grow in the direction of least resistance, viz., into 
the mouth or maxillary sinus, but may extend within the bone. 

3. Within the bone the tumor grows slowly but may reach in the course of 
years an enormous extension from the oral cavity up to the dura, causing fistu- 
lous tracts through the skin. 

4. The carcinoma causes the formation of sequestra and becomes associated 
with a bacterial infection simulating the clinical picture of a common osteo- 
myelitis. 

5. It is extremely difficult to discover the tumor within the area of car- 
cinomatous osteomyelitis. 

6. For the differential diagnosis between carcinomatous osteomyelitis and 
common osteomyelitis, the following symptoms may be helpful: (a) in ear- 
cinomatous osteomyelitis more and larger sequestra are formed than in common 
osteomyelitis; (b) the acute inflammation of the skin in carcinomatous osteo- 
myelitis is less marked than in common osteomyelitis; (¢) through the fistulous 
tracts, serous fluid, or hyaline, cholesteatoma-like masses may escape in some 
cases. 

7. The treatment consists of radical excision of the focus of necrosis plus 
x-ray treatment. A simple sequestrectomy is not sufficient. 
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PERIARTERITIS NODOSA 
Report of a Case With Involvement of the Tongue 


Rosert GorTseceN, D.D.S.,* ANp Ropert JAMES Gorin, D.D.S.,** 
NEw York, N. Y. 


ERIARTERITIS nodosa is an inflammatory and degenerative disease of 

the medium-sized and small arteries accompanied by systemic symptoms of 
infection, with added regional symptoms depending on the vessels involved.* 

Between 1866 when it was first described by Kussmaul and Maier, and 
1935, 200 cases were reported in the literature. By 1940, 150 more eases 
were added, and then between 1940 and 1943, 200 additional cases were 
reported.'? This may be interpreted in one of several ways: (1) that 
the disease is becoming more prevalent; (2) that it is being recognized more 
frequently; (3) that a greater percentage of patients are consenting to biopsy 
or their families to autopsy. 

The disease is found at all ages and seems to occur more frequently in 
males. In a series of 26 documented cases from the files of the Columbia- 
Presbyterian Medical Center between 1933 and the present, we have found 
15 cases in males and 11 in females. Five cases were in the 11 to 20 age 
group, 7 in the 41 to 50 age group, and 7 in the 51 to 60 age group. The rest 
were distributed through the 21 to 30, 31 to 40, and 61 to 70 age groups. No 
cases were discovered occurring before 11 years or above 65 years, although it 
has been described in patients as young as 3 months and as old as 78 years.* 
The eases in this series were all proved either by biopsy or necropsy. 

The cause of the disease is not known, but has been variously ascribed 
to infectious organisms, bacterial toxins, a specific virus, or to an allergic 
mechanism.” * This last possibility, allergy, has gained much support re- 
cently because of the frequent association of the disease with asthma or other 
allergic states and because of the eosinophilia which may be present. Wilson 
and Alexander’ analyzed 300 consecutive eases of periarteritis nodosa and 
found 54 eases (18 per cent) in which bronchial asthma was present before the 
first symptom of periarteritis nodosa. Many instances of urticaria, vasomotor 
rhinitis, and other expressions of allergy were encountered. Were these other 
conditions included with asthma the incidence of allergic phenomena ac- 
companying periarteritis nodosa would be 25 per cent. The relationship of 
periarteritis nodosa to asthma has also been pointed out by Rackeman and 


*National Institutes of Health Research Fellow, School of Dental and Oral Surgery, 
Faculty of Medicine, Columbia University. 

**National Institutes of Health Research Fellow, Department of Pathology, Faculty of 
Medicine, Columbia University. 


1250 











PERIARTERITIS NODOSA 1251 


Green’ and others,» * while Rich* has given significant evidence of the eti- 
ological role of allergy or an anaphylactic type of hypersensitivity by finding 
acute lesions in patients who had manifested hypersensitive reactions to for- 
eign serum and sulfonamides shortly before coming to autopsy. 

In 1943, Rich and Gregory® produced in rabbits lesions resembling those 
of periarteritis nodosa by repeated injections of horse serum, thereby estab- 
lishing a condition analogous to serum sickness in man. They postulated 
from this that periarteritis nodosa is one manifestation of an anaphylactic 
type of sensitivity. This work was confirmed by Hopps and Wissler,* but 
could not be repeated by Smith and Zeek.'° 


Pathology 

Periarteritis nodosa is an acute inflammation accompanied by necrosis 
and degeneration of the walls of medium and small arteries, arterioles, and 
occasionally veins. There is no organ specificity, but most frequently the 
kidneys, heart, liver, spleen, lungs, gastrointestinal tract, and muscles are 
involved. It is due to the variability in organ involvement that the clinical 
picture is so multifaceted and, therefore, difficult of diagnosis. 

The earliest stage is characterized by edema and a fibrinous exudate ap- 
pearing in the media of the affected vessel. This is followed by necrosis of 
the media, extending to the internal elastic lamina. This necrotie area stains 
intensely with eosin, and has been ealled ‘‘hyaline necrosis.’? Accompanying 
and following this latter phase, there occurs a marked cellular infiltration into 
the vessel wall. This infiltrate is composed primarily of polymorphonuclear 
leucocytes. Eosinophils may be found. Lymphocytes, plasma cells, and 
macrophages become manifest in the less acute and reparative phases of the 
disease. The internal elastic lamina is thickened and fragmented and stains 
intensely eosinophilic. The endothelium may be either intact or desquamated. 
Thrombosis or aneurysms may develop. In healing, mononuclear leucocytes 
predominate. As the inflammatory process subsides, numbers of fibroblasts 
and new eapillaries appear in the vessel wall. Collagen is laid down irregu- 
larly with the production of a deformed, scarred vessel wall." ? 

As mentioned previously, vessels in any part of the body may be involved. 
Spiegel'! reported cutaneous lesions varying from transient urticaria to ul- 
cerative lesions in thirteen of a series of fifteen cases (86 per cent). How- 
ever, nowhere in the literature were we able to find any report of involve- 
ment of vessels of the oral tissues. In one of the cases in our series there was 
a clinical finding of petechial hemorrhages in the palate and tongue, but no 
microscopic investigation was earried out. 

The case which we are reporting is the first one, to our knowledge, in 
which involvement of vessels in the tongue has been definitely demonstrated. 


Case Report 


C. M., a 43-year-old white man, was first seen on Nov. 28, 1948, at which 
time his chief complaint was pain in the lower extremities of four weeks’ 


duration. 
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Past History.—Noncontributory, except for history of sensitivity to eggs 
for which he was desensitized six years ago. 


Present Illness.—I'or three years prior to admission, the patient had dull 
pain in his feet, ankles, and knees, especially on exertion. The pain became 
unbearable after walking short distances. When thiamin injections failed to 
alleviate the pain, the patient entered the hospital for diagnosis. 


Clinical Examination.—The patient’s temperature was 99.6, pulse rate 
106, respiration 20, blood pressure 170/80. Positive physical findings were 
grayish discoloration of the hard palate, sagging of the soft palate on the left 
side, slight bilateral costovertebral angle tenderness, undescended left testicle, 
questionable bilateral calf tenderness, and a tender nodule in the right calf. 


Laboratory Examination.—The laboratory examination revealed the fol- 
lowing: hemoglobin 15 Gm., red blood cell count 5,030,000, white blood eell 
count 12,950, polymorphonuclear leucocytes 62 per cent, eosinophils 28 per 
cent, lymphocytes 10 per cent, Kline negative, erythrocyte sedimentation 
rate 50 mm./hr., nonprotein nitrogen 22 mg. per cent. Urine—specifie gravity 
1.018, albumin, glucose, and microscopic negative. Trichinosis skin test neg- 
ative. X-ray (11/29/48) lungs, heart, and lower extremities negative. Electro- 
eardiogram (11/29/48): left axis deviation, no evidence of coronary disease. 
Muscle biopsy of right median ealf (12/4/48) showed periarteritis nodosa. 


Course.—The patient’s symptoms continued with intermittent numbness 
of the extremities. He was placed on aureomycin with no relief. Left foot 
drop developed. His hemoglobin dropped to 11.6, white blood cell count rose 
to 20,000 per eubie mm. and the eosinophilia lessened. There was decreasing 
power in the right leg, and on Dee. 24, 1948, the patient was placed on para- 
aminobenzoie acid which, however, afforded no relief, so it was discontinued 
four days later. The hemoglobin decreased still further; pain became more 
severe. On Dee. 29, 1948, his erythrocyte sedimentation rate was 84 mm./hr. 

The patient’s condition became progressively worse and on Jan. 12, 1949, 
he experienced a dull pain in the right lower quadrant associated with pain 
in the right flank. A mass became evident in the right upper quadrant, the 
clinical impression being that the right kidney had been pushed forward by a 
retroperitoneal hematoma. 

The following afternoon the patient complained of pain in the left side of 
the chest and midthorax and over the sacrum. Blood pressure at this time was 
normal. Two hours later his blood pressure had dropped to 80/50, his hemo- 
globin to 38 per cent, his pulse was rapid and thready, and his respirations 
shallow. He soon became cyanotic, went into shock, and expired. 

Post-mortem examination revealed that the immediate cause of death was 
a retroperitoneal hemorrhage from a ruptured aneurysm of an affected vessel 
on the surface of the right kidney. Small, hard nodules were found over the 
peritoneal surface of the mesentery and intestine, outlining the vascular pat- 
tern. They were found in all the viscera as well as in the adventitia of the 
aorta, the diaphragm, the heart, and on the pleural, pericardial, and peritoneal 


surfaces. They were also found in the psoas and gastrocnemius muscles. 
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Fig. 1.—Section of the tongue showing a medium-sized artery with typical periarteritis 
nodosa involvement. Notice the narrowing of the lumen and the infiltration of the vessel 
wall. 





Fig. 2.—Higher power of same vessel seen in Fig. 1. Here it is possible to see the 
necrosis of the media, the thickening and degeneration of the intima, the complete disorganiza- 
tion of the endothelial lining, and the inflammatory infiltration of all layers, particularly the 
adventitia. 
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At autopsy a block of tissue was removed from the base of tongue, serial 
sections were prepared, and typical lesions of periarteritis nodosa were noted. 

Microscopic Examination.—The walls of the medium-sized and small ar- 
teries in these sections showed varying degrees of inflammation, necrosis, and 
fibrotic change. A typical vessel is shown in Fig. 1. Marked edema is pres- 
ent in all layers, particularly in the media (Fig. 2). There is necrosis of the 
smooth muscle with many pyknotie nuclei, fragments of nuclear debris, and 
fading of the cytoplasm. A moderate infiltration of polymorphonuclear leu- 
cocytes, plasma cells, and large mononuclear cells is present in the media and 
adventitia. The intima is markedly thickened and necrotic. The internal 
elastic lamina is degenerated (‘‘hyaline neerosis’’). The endothelial lining 
is disrupted, and the lumen of the vessel is narrowed. 


Conclusions 

It does not seem astonishing to us that the blood vessels in the tongue 
should have been found to be participating in this disease. We believe that 
the reason oral involvement has not been observed previously is that the oral 
tissues are not generally included in routine necropsy. The value of oral 
biopsy for diagnosis of periarteritis nodosa and other vascular and connective 
tissue diseases certainly should be investigated further. It is our impression 
that this procedure may prove to be of considerable aid. 


Summary 
A brief review of periarteritis nodosa from the standpoint of incidence, 
etiology, and pathology has been presented, and a brief résumé of twenty-six 
eases from the Presbyterian Hospital files has been reported. One case with 
lesions in the tongue has been deseribed. 


The authors wish to express their gratitude to Dr. Michael J. Lepore for his generos- 
y in granting permission to use material from his case records. 
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RESPONSE OF LINGUAL MANIFESTATIONS OF PERNICIOUS 
ANEMIA TO PTEROYLGLUTAMIC ACID AND VITAMIN B,, 


JAMES EF. ScutEve, M.D., ANp R. W. Runpbues, M.D., DurHam, N. C. 


LTHOUGH the therapeutic effectiveness of synthetic pteroylglutamic 

acid in the majority of patients with pernicious anemia has been sat- 
isfactory, short-eomings have been observed. At the beginning of therapy, 
reticulocytosis although prompt is often suboptimal. The rise in red 
cell count is usually slower than with liver extract. Macrocytosis may 
persist for months, and during maintenance therapy the blood values may 
even decline.* 7% 1 1% 15,17, 21,30 While some patients with the neurologic 
manifestations of pernicious anemia may show improvement early in the 
course of pteroylglutamie acid therapy,” © * ° the failure of this compound in 
doses of 2.5 to 20 mg. per day to protect patients against neurologic relapse 
has been of great concern.” 11 1% 14 17, 21, 24, 27, 28, 30, 31 

The effeet of pteroylglutamie acid on the third important clinical mani- 
festation of pernicious anemia, that of atrophy and inflammation of the lin- 
gual mucosa, has received less study, but in some cases at least it appears to 
be unsatisfactory.’ 2! 27 28 The purpose of this paper is to report additional 
patients with the lingual manifestations of pernicious anemia who were 
treated with pteroylglutamie acid. In some the response was good, in others 
poor. Two developed severe lingual relapses while taking 30 to 50 mg. per 
day of the compound. The lingual abnormalities in the latter cases responded 
to injections of vitamin B,.”° as promptly as did the lingual manifestations in 
patients with pernicious anemia who had had no previous treatment. 

Each of the following patients exhibited one or more of the clinical man- 
ifestations of pernicious anemia. All of them had histamine refractory gas- 
trie achlorhydria. Other complicating diseases were not present. Details 
of the neurologic disease in some eases will be reported later. 

The following patient was one of two in whom pteroylglutamie acid 
therapy produced a rapid restoration of normal lingual mucosa. The tongue 
remained normal and there was neurologic improvement in spite of an in- 
complete hematologic remission. 

W. P., 68799. This 55-year-old mulatto, admitted to Duke Hospital on Aug. 15, 1946, 
first developed the lingual and anemic manifestations of pernicious anemia in 1936. He re- 
sponded well to injections of liver extract but, being indifferent about maintenance therapy, 
suffered at least three relapses, one with considerable neurologic damage. For at least six 
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months before his hospital admission he had again had no antianemic therapy. For 
three months his legs had been too weak to permit him to work. Numbness and tingling 
had developed about his feet and his gait had been drunken. His tongue had not felt 
sore. 

On admission the tongue was reddish-pink in color and not coated. The filiform 
papillae were so short as to be scarcely visible. Neurologic examination showed evidence 
of peripheral nerve and posterior column disease. The red cell count was 2,620,000; hemo- 
globin, 10.5 grams; hematocrit, 32.6 per cent; and the average cell volume, 124 cubic micra. 





Fig. 1.—A, Photograph of a red, smooth tongue in a patient with previously untreated 
pernicious anemia. B, Photograph of same tongue seven days later showing regeneration of 
normal lingual papillae with administration of 100 mg. pteroylglutamic acid daily. 


Pteroylglutamic acid was given in a dose of 75 mg. daily by mouth. After six days 
of therapy, the tongue had become pale pink in color and faintly coated. Filiform papillae 
had grown to nearly normal height. ‘The pteroylglutamic acid was maintained during 
the next five months, at first 30 mg. per day and then 15 milligrams. The neurologic 
symptoms of recent onset subsided and the patient returned to work. The appearance of 
his tongue remained normal. The red blood count did not rise to over 3,560,000, however, and 
macrocytosis persisted. Because of the persistent macrocytosis, liver extract was recom- 
mended as permanent maintenance therapy. 


The following patient was one of four with pernicious anemia in whom 
pteroylglutamic acid failed to produce an adequate lingual response. Liver 
extract was more effective finally in correcting the lingual and other mani- 
festations of the disease. 


E. W., B-87399. This 68-year-old white woman, admitted to Duke Hospital on Aug. 28, 
1946, had enjoyed good general health with the exception of a mild convulsive disorder of six 
years’ duration. Three or four years before her hospital admission her tongue became 
intermittently red and sore. Numbness and tingling developed in her hands and feet. These 
symptoms led to the diagnosis of pellagra, although she was a hearty eater, her selection 
of food was reasonably good, and no other member of her family had symptoms of nutritional 
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deficiency. Dietary treatment was attempted without notable success. Six months before 
admission she became markedly forgetful. At that time her tongue again became red and 
sore. Numbness and tingling in her extremities became worse. Two months before admis- 
sion, confusion, weakness, and gross unsteadiness in walking became severe enough to confine 
her to bed. 

Examination showed a confused, poorly oriented, inattentive woman barely able to 
move her legs in bed and just able to sit up alone. The tongue was beefy red and entirely 
smooth except along the margins where remnants of filiform papillae were just visible. Neu- 
rologic examination showed evidence of severe peripheral neuropathy, posterior and lateral 
column disease. The hemoglobin was 13.8 grams per 100 c.c.; R.B.C., 4,020,000; W.B.C., 
19,000; hematocrit, 40.8 per cent; and average cell volume, 101 cubic micra. 

Pteroylglutamic acid was given by mouth for four weeks in a daily dose of 100 milli- 
grams. After seven days the color of the tongue was nearly normal and regenerating filiform 
papillae were easily visible. During the second week the patient became stronger and clearer 
mentally but then she appeared to get worse. The filiform papillae which had remained 
stubby became shorter and the color of the tongue became a deeper red. The red cell count 
fell to 3,630,000 and the hematocrit to 38.0 per cent. There was no change in her condition 
after five days of vitamin B therapy, 30 mg. of thiamin, 1.5 Gm. para-aminobenzoic acid, 
10 mg. riboflavin, 300 mg. niacin, 50 mg. calcium pantothenate, and 5 mg. pyridoxine being 
given daily. It was then considered advisable to begin intensive liver extract therapy. There 
was little apparent improvement during the first month except for regrowth of lingual papillae 
and rise in blood values. After two months of liver therapy the patient’s strength and motor 
ability began to improve steadily. The hematologic values and the appearance of the tongue 
became normal and remained so. At the end of twelve months of liver therapy she was able 
to do all ordinary activities at home with little motor handicap. Her mental condition im- 
proved until she was about as well as before her illness. Neurologic examination continued 
to show the expected residuals of posterior and lateral column disease.22 


The following two patients treated with pteroylglutamie acid developed 
distinct lingual relapses during the third month of therapy in spite of satis- 
factory hematologie and neurologic responses. 


V. D., C-33368. This 30-year-old, married, postal clerk was admitted to Duke Hospital 
on April 26, 1948. Five years previously she had developed a ‘‘red and slick’’ tongue that 
despite vitamin B therapy became sore from time to time. She became chronically weak 
and nervous and worried intensely about minor incidents. She was afraid of ‘‘losing her 
mind.’’ Nine weeks before admission to the hospital her tongue became particularly sore. 
A few days later she found it difficult to control the movements of her feet. Her legs began 
to feel stiff and tight. Her memory deteriorated and she became confused. For several 
days before her hospital admission, she was confined to bed by extreme weakness. 

Examination showed a confused and apprehensive young woman. She made many mis- 
takes in doing mental arithmetic. The tongue was scarlet in color, had no coat, and in 
the middorsum there were no visible papillae. She was unable to get out of bed without as- 
sistance and could not walk without suppport from both sides. The tendon reflexes in upper 
and lower extremities were hyperactive. The cutaneous senses were severely blunted below 
the knees. There was but little ataxia with the heel to shin test. The vibratory sense was 
absent below the costal margins. The plantar responses were flexor. There was sustained 
ankle clonus more pronounced on the left side. 

The hemoglobin was 12.0 grams per 100 c¢.c.; R.B.C. 3,300,000; W.B.C., 8,750; hemato- 
crit, 34 per cent; and the average cell volume, 101 cubic micra. Examination of the bone 
marrow showed early evidence of megaloblastic cell development. 

Experimental therapy with pterylglutamic acid was started under close observation. 
During the first month the patient was given 100 mg. of the acid daily by mouth and for the 
next two months 50 mg. daily. The red cell count rose to 4,100,000 during the first month 
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of therapy, the hematocrit to 42 per cent. After nine weeks the blood values and cell indices 
were entirely normal and remained so. During the first three months of treatment, her 
strength and ability to walk improved until she could do all of her housework without diffi- 
eulty. Neurologic examination showed improved motor ability, less cutaneous sensory de- 
fect, and less pronounced ankle clonus. She gained eleven pounds in weight. 





Fig. 2.—A, V. D., C-33368. 3eefy red, smooth tongue occurring as a relapse during the 
third month of pteroylglutamic acid therapy. B, Repeat photograph showing normal lingual 
mucosa twenty days after the injection of 0.050 mg. of vitamin Br. 

A . J., 25597. Scarlet red, smooth tongue occurring as a .relapse during the third 
month of pteroylglutamic acid therapy. D, Repeat photograph twenty-one days later showing 
normal lingual mucosa after the injection of 0.025 mg. of vitamin B:. 


The lingual response was never entirely satisfactory. During the first week of pteroyl- 
glutamic therapy, the tongue became more normal in color and in areas of previous atrophy 
filiform papillae reappeared. The papillae remained stubby, however, and an area at the 
tip of her tongue remained persistently red. 
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Early in the third month of pteroyiglutamic acid therapy she complained of soreness 
and redness of the tongue lasting two or three days. Two weeks later these symptoms be- 
came persistent and she felt generally worse. Examination showed a beefy red tongue with- 
out coat, completely devoid of papillae except in one small patch near the tip (Fig. 2, A). 
There was no evidence of neurologic relapse and the blood values remained normal. The 
pteroylglutamic acid therapy was discontinued and 0.050 mg. of vitamin B, was given intra- 
muscularly. The redness and soreness of the tongue subsided within a week. On a check- 
up examination twenty days after the injection the tongue was pink in color, lightly coated, 
and covered with filiform papillae of normal height (Fig. 2, B). The neurologic status showed 
no objective changes. 


M. J., 25597. This 58-year-old farmer’s widow was admitted to Duke Hospital on 
April 14, 1948. Two years previously she had developed a periodically sore tongue, lost her 
desire to eat, and had begun to lose weight. Her hands and feet became numb. She was con- 
fined to bed for several weeks by extreme weakness, but improved after injections were given 
by her family physician. Some months later she began to have progressive difficulty in 
walking, with gross unsteadiness. Two months before her hospital admission, she became 
rapidly worse and was confined to bed, unable to stand or walk. Her family physician 
gave her oral medications and injections for pellagra without benefit. 

On examination the patient was a thin, weak, apathetic woman appearing chronically 
ill, The tongue was pale and completely devoid of papillae. She was able to sit up in bed 
without assistance but was too weak to get out of bed, stand, or walk. The superficial sensa- 
tions were impaired below the elbows and knees. The sense of motion and position was poor 
in the lower extremities. The vibratory sense was impaired over the lower ribs and absent 
at the pelvis and below. ‘The plantar reflexes were extensor. 

On admission to the hospital the hemoglobin was 6.8 grams per 100 c.c.; R.B.C., 
1,750,000; W.B.C., 2,360; hematocrit, 19.5 per cent; average cell volume, 112 cubic micra; 
and reticulocytes, 5.0 per cent. During the first ten days in the hospital an incomplete, ap- 
parently spontaneous remission in the anemia occurred. There was no improvement, however, 
in the appearance of the tongue. After ten days of observation, the administration of pteroyl- 
glutamic acid was begun in a dose of 50 mg. per day by mouth. A secondary reticulocytosis 
occurred. One week after the start of pteroylglutamic acid therapy, beginning regeneration 
of lingual papillae was evident. After eighteen days of therapy the papillae were of normal 
height. By this time the patient had gained strength and was able to sit up three to four 
hours a day as well as walk about the ward holding to furniture. After four weeks of anti- 
anemic therapy the blood values were entirely normal. After six weeks the dose of pteroyl- 
glutamic acid was reduced to 30 mg. daily and she returned home. 

General improvement continued. On a check-up examination two months after the be- 
ginning of pteroylglutamic acid therapy, however, the tongue was observed to be reddened 
at the tip. The papillae remained tall. Five weeks late she complained of a sore, ‘‘scalded’’ 
tongue. Examination showed it to be scarlet red in color and entirely smooth (Fig. 2, C). 
Her dietary habits were reinvestigated and it appeared that her food had been well selected 
and above average in nutritional adequacy. The blood values remained normal and 
neurologic examination showed continued improvement, certainly no relapse. 

At this time the pteroylglutamic acid administration was stopped and 0.025 mg. of 
vitamin B,, was injected intramuscularly. The lingual soreness promptly subsided, and after 
one week the color of the tongue was grayish-pink and the dorsum was covered with a uni- 
form crop of budding filiform papillae (Fig. 2, D). She believed that her strength and 
motor ability had improved. 


The following patient was one of five showing the lingual manifesta- 
tions of untreated pernicious anemia in whom the injection of vitamin B,,”° 
in a dose of 9.001 mg. daily to 0.010 mg. in a single dose led to regeneration of 
lingual papillae in 5-7 days. 
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W. &., C-6035. This 66-year-old white man was admitted to Duke Hospital on Aug. 24, 
1948. For over three years he had had periodic redness and soreness of the tongue attributed 
by physicians to his habit of chewing ‘‘home-cured’’ tobacco. Five weeks before admission, 
his hands and arms became numb, weak, and clumsy so that he had to quit work and could 
searcely dress himself or write. 





_ Fig. 3.—A, W. S., C-6035. Dusky red tongue lacking papillae in a patient with untreated 
pernicious anemia. B, Repeat photograph five days after the injection of 0.010 mg. of vitamin 
Bz showing regeneration of papiliae. 


On examination the tongue was deeply furrowed, completely lacking in coat, dusky red 
in color, and completely devoid of papillae (Fig. 3, A). His grip was extremely weak. 
Tendon reflexes in the upper extremities were absent. The superficial sensations were blunted 
about the hands and forearms and the vibratory sense was impaired below the wrists and at 
the ankles. The hemoglobin was 12.8 grams per 100 ¢.c.; R.B.C., 3,400,000; W.B.C., 6,800; 
hematocrit, 35 per cent; and average cell volume, 103 cubic micra. Examination of the 
bone marrow showed early megaloblastic development. 

He was given 0.010 mg. of vitamin B, intramuscularly. Five days later the tongue 
was normal in color and its dorsum was covered with medium tall filiform papillae (Fig. 3, 
B) in spite of his continuing to chew tobacco. 


Discussion 


Periodic atrophy and inflammation of the lingual mucosa, so vividly de- 
seribed nearly fifty years ago by Hunter’ as often the first symptom of 
pernicious anemia, has become a well-recognized clinical manifestation of the 
disease. Significant abnormalities of the lingual mucosa are seen, with or with- 
out hematologic or neurologic manifestations, in about one-third of present-day 
patients with pernicious anemia in relapse. Mucosal changes of similar appear- 
anee may result, of course, from the lack of common vitamin B components in 
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the diet,*® from iron deficieney,® in association with serious hepatic disease or 
abdominal neoplasms, from use of oral penicillin,*® *® ete. 

Among the benefits of a diet rich in liver in the treatment of pernicious 
anemia, Minot and Murphy*™ observed a gradual return of normal lingual 
mucosa in a matter of a few weeks or months. With potent liver extract or 
hog stomach therapy a more rapid lingual response oceurs. Filiform papillae 
sprout from smooth tongues in five to seven days and attain a normal height in 
two to three weeks. Relapses do not oceur with adequate maintenance therapy. 
The lingual abnormalities of pernicious anemia are not affected by nonspecific 
therapy, the administration of the common vitamin B components,” ete. The 
lingual response may serve accordingly as a useful and reliable therapeutic test 
for pernicious anemia in patients who have little or no anemia or in whom the 
cause of lingual or neurologic disease is in doubt. 


In the therapeutic evaluation of pteroylglutamie acid in pernicious anemia 
most attention has been given to the hematologic and neurologic aspects. A few 
investigators have noted poor lingual responses at the beginning of therapy 
and relapses later during maintenance.’» '* 77 *8 The frequency of this oceur- 
rence is uncertain. It appears to be especially common in the patients reported 
who developed neurologic relapses. In our six patients whose lingual responses 
were poor or who later relapsed, the blood levels remained below normal and 
neurologic disease progressed in one, and the red cell count fell significantly in 
another. Had the pteroylglutamie acid therapy been continued longer in these 
patients, a higher incidence of hematologic and neurologic failures might well 
have been observed. 

The regeneration of lingual mucosa following the injection of vitamin 
B,. after relapse has occurred during pteroylglutamie acid therapy shows 
that the former substance has a nutritional value lacking in the latter. The 
promptness of the response, equal to that observed in patients with untreated 
pernicious anemia, suggests that the pteroylglutamie acid failed to correct an 
existing deficiency rather than having exerted a positively harmful effect.” ?* 
The effect of vitamin B,, in correcting this type of lingual relapse appears to be 
equal to that expected from liver extract, as preliminary reports indicate it to 
be in other respects.’ 2* 25 26 29 

Whether or not the different manifestations of pernicious anemia—arrest 
in hemopoiesis, atrophy and inflammation of the lingual mucosa, and disease 
of the peripheral and central nervous system—represent one or more closely 
related nutritional deficiencies has been a perennial question.» 71 Each of 
these manifestations is dissociated from the others and may occur singly or in 
combination as the disease first appears or relapses. Potent liver extracts, how- 
ever refined or fractionated, and hog stomach preparations affect all aspects 
of pernicious anemia in parallel. The impression has arisen that pteroyl- 
glutamie acid corrects one portion of the basic deficiency, having an entirely 
satisfactory hematologic effect but being entirely ineffective regarding the 
neurologic manifestations.’* 2" ** °° The incomplete hematologic remissions, 
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the lingual relapses, and the occasional favorable neurologic results of pteroyl- 
glutamic therapy indicate that on the contrary the compound has an irregular 
effect on all manifestations of the disease rather than failing consistently in 
any one. The cause for individual variability in therapeutic response remains 
to be determined. 

Conclusions 


1. The lingual manifestations of pernicious anemia in relapse may respond 
well or poorly to synthetic pteroylglutamic acid. 

2. Two patients taking 30 and 50 mg. of pteroylglutamie acid daily 
developed in the third month of therapy acutely sore tongues with mucosal 
atrophy. The lingual abnormalities disappeared within five to seven days 
after the injection of vitamin B,». 

3. The lingual mucosal atrophy of five patients with untreated pernicious 
anemia responded in five to seven days to injections of vitamin B,.. 

4. The therapeutic limitations of pteroylglutamie acid in pernicious 
anemia relate to all manifestations of the disease—anemic, neurologic, and 
lingual—rather than to merely the neurologic. 
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ERYTHEMA EXUDATIVUM MULTIFORME 
A. F. Puituire Jacosus, D.D.S., RicuMonp, Va. 


ODAY, the importance in the diagnosis of oral lesions has justly assumed 

a role of its own. Erythema exudativum multiforme, of the oral type, 
is one of the many diseases which the dental practitioner may be called upon 
to differentiate from the more common oral diseases. An attempt is made in 
this paper to present a clear picture of this disease as an aid to the practitioner 
in diagnosis. 

Definition 

Erythema multiforme has been known by numerous terms, such as Stevens- 
Johnson syndrome, erythema multiforme bullosum, and erythema exudativum 
multiforme. The latter term seems to describe this disease entity more exactly 
and will be referred to as such in this article. This dermatologic disease, ac- 
cording to Hazen,! is a not uncommon acute inflammatory disease characterized 
by greatly varying types of cutaneous eruption whose appearance and dis- 
tribution differ from case to case. 


Etiology 


The causal factors in this disease remain unknown. Many clinicians and 
authorities have advanced theories as to its etiology, but they are still unproved. 
These postulations have varied from microorganisms, drugs, including the 
sulfa group, hemolytic Staphylococcus aureus, Vincent’s angina,? of a toxie 
origin, allergy to foods, and even penicillin. Systemie resistance may also play 
an important role in this entity, as some of these patients seem to be in a 
debilitated physical state. There are on record some cases of erythema 
exudativum multiforme following severe bouts of pneumonia. All these factors 
seem to distinguish that this disease appears to be a manifestation of some 
systemic disorders, rather than having an underlying specific causative agent. 
Ormsby® feels that during the spring and autumn months patients have a 
predilection or susceptibility to the disease. Climate has a bearing, for it has 
been noted that the changing of residence from one locale to another makes a 
patient more prone to the disease. The outbreak is occasionally associated with 
rheumatic pains and swelling of the joints.‘ 


Symptoms 


The onset of the disease is usually sudden, with mild malaise, sore throat, 
and rheumatic pains. Along with these symptoms there are the accompanying 
dermal lesions which usually present themselves more frequently on the feet, 
legs, forearm, and dorsum of the hands. Frequently, the lesions manifest 
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themselves as ulcerative eruptions on the mucous membrane of the eyes, nose, 
mouth, upper respiratory tract, esophagus, anus, and genitalia. At times, only 
the lesions of the mucous membrane are seen with the absence of the dermal 
lesions. During the acute symptoms the patient may be bedridden or may be 
ambulatory. Elevated temperature, which is present, may or may not be of 
contributory significance, but in the literature temperatures of 104° to 105° 
have been noted. Generally these patients, especially those with the oral 
manifestations, show signs of an undernourished state with poor oral hygiene. 
The disease usually lasts from two to five weeks and has the tendency to recur. 
Complications from this disease because of its wide distribution can be readily 
appreciated. The greatest damage is that resulting on the eyes. The ocular 
manifestations consist of corneal scarring with decreased visual acuity, chronic 
conjunctivitis, and damage to the eyelids. 


Lesions 

The dermal lesions of erythema exudativum multiforme are more pro- 
nounced and discernible than those of the mucous membrane. In appearance 
the lesions are urticarial-like eruptions which take up varying configurations. 
They are usually bilateral and erythematous, consisting of light pink to bluish- 
red papules which later develop into vesicles with a superficially eroded center. 
The lesions may be confluent, but one ringlike lesion predominates. Hemor- 
rhage is present in the older lesion, but is not profuse. The gross eruption 
crusts, heals, and the pigmentation which may follow soon disappears.® 

Orally® the lesion has an affinity for the lips, tongue, and cheek. The 
gingiva is not a frequent site for the disease. In general, the lesions are less 
discrete, being more coalescent and merging together. The tongue exhibits 
loss of the papillae with regeneration as the disease lessens. Patients with oral 
erythema exudativum multiforme suffer very acutely and food intake is very 
difficult. Their nervous apprehension, due to this fact, causes them great alarm. 
Increased sialorrhea is present. 

Microscopic examination of sections of the lesion often aids in the diagnosis. 
Early lesions appear edematous with no wandering cells; however, in the older 
lesions the squamous cells appear swollen, and the interepithelial lymph spaces 
are enlarged.’ The surface epithelium, where the trouble first begins, is under- 
mined by several vesicles which may become one. Blood vessels are dilated in 
the subpapillary layer, where hemorrhage varies from a few cells to extravasa- 
tions. During the later stage we find that the infiltrate around the vessels is 
predominantly made up of polymorphonuclear leucocytes which outnumber the 
lymphocytes. The most striking features are the dilated vessels and absence of 
plasma or round cells. In the syphilitie lesions we find the reverse is true. The 
collagen stains poorly. In the lesion of lichen planus there is less exudate 
that that seen in erythema exudativum multiforme. 


Diagnosis 


Erythema exudativum multiforme may be misconstrued as one of many 
diseases, which makes its differential diagnosis difficult. The oral variation 
with absence of other symptoms makes the diagnosis almost impossible. It 
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may be distinguished from urticaria by its more lasting nature and gross 
appearance. Urticaria may manifest itself from minutes to hours from day to 
day. Measles may be ruled out if the prodromal symptoms of cough, fever, 
congestion, running of the eyes, and a coryza are absent. In rubella, the 
greatest diagnostic sign is the marked lymphadenopathy, especially of the 
neck. Pemphigus runs a different clinical course and is more severe in nature. 
Marked salivation with burning or itching are important symptoms of pemphi- 
gus. <A positive reaction to Nikolsky’s sign is always conclusive proof of 
pemphigus. Several other laboratory tests can be used such as a Pels-Macht 
and a complement of fixation reaction used by Urbach. 

An adequate history of current medications will rule out any possible 
drug allergy. Sulfa and penicillin have been said to cause erythema exuda- 
tivum multiforme; however, the use of these drugs to improve known eases 
disproves this treatise. Any question or doubt referable to syphilis ean be 
eliminated by dark-field examination. 

Vineent’s angina is readily diagnosed. The cause and symptoms differ 
greatly. Smears do not prove conclusive, but they are helpful aids to diagnosis. 
Herpes simplex has been confused with erythema exudativum multiforme ; 
however, the lesion in herpes is a vellowish and crusted ulcer. Patients often 
give a history of a burning sensation prior to exhibiting any lesions, and the 
most common site of oral herpes simplex is on the vermilion boarder of the 
lips. 

Treatment 

Treatment, like the etiology, is not specific. It is primarily symptomatic 
and supportive. The disease is usually self-limiting, but a hygienie life is 
emphatically recommended. White* has recommended that no acid foods be 
taken and special foods rich in calcium salts, such as milk, eggs, spinach, and 
cheese, be prescribed. Penicillin and sulfa were used by Kove® and Givner 
and Ageloff’® in treatment of their cases. High vitamin therapy, namely the 
B complex and ascorbic acid, has definitely shown marked attributes. Hazen! 
feels the lesions should be opened and dressed with borie acid or zine oxide 
ointment. Calomine and phenol derivatives give symptomatic relief of the 
distress in the dermal lesions. Orally, 2 per cent aqueous solution of proflavine 
has been recommended by Burket.? The use of a caustic solution of sodium 
perborate or iodine is contraindicated and should be avoided. Moe" '* sug- 
gests that massive doses of vitamin B are of value in patients exhibiting prompt 
and complete recovery. He believes that normal liver function is interfered 
with in regard to the estrogen-inactivating function, which is depressed either 
by systemic or nutritional deficiencies. 


Prognosis 


Erythema exudativum multiforme, which comprises three-fifths of 1 per 
cent of all cutaneous disease in man, has a favorable prognosis. Unfortunately 
the disease has a tendency to recur. 
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Fig. 1 


Fig. 3. 





Fig. 1.—Photograph illustrating the loss of papillae in the anterior portion of the tongue 
and knife-edge appearance of the lateral aspect of the tongue. The posterior portion is highly 
furred and secondarily infected. 

Fig. 2.—The appearance of the lip with the dark areas at the lower border showing the 
typical bluish-red lesions. On the corner of the lower right lip is shown a lesion which is 
superficially eroded. 

Fig. 3.—The palate shows no significant lesions and is not involved. 
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Case History 


History.—The patient was a 51-year-old white man in fair health who 
had never suffered from any type of skin or mouth lesion until one year 
ago when he suddenly developed tiny blisters in the buccal area, which be- 
came ulcerated and painful in a short time, remained so for four or five 
weeks, and then grew better. During this time he had no lesions on the rest 
of his body, no fever, some weight loss, and inability to eat solid food. 
Throughout this past year these symptoms have come and gone, remaining 
for three or four weeks and regressing temporarily. Several physicians had 
prescribed various medications without relief. Occasionally, a lymph node 
at the left angle of the jaw became large and tender. There have been no 
other symptoms referable to any systemic disease except an attack of 
*‘arthritis’’ (gout). 


System Review.—The patient’s past medical or familial history was 
noncontributory. Physical examination was done by the hospital intern and 
was essentially negative, except for the eye, nose, throat, and mouth. The 
pupils were pinpoint in size and did not react to light; the left side of the 
nasal mucosa showed superficial ulceration and bleeding points; the lips, 
buccal mucous membrane, and tongue showed areas of erythema, ulceration, 
and desquamation with easy bleeding, and they were painful to touch. 
(Figs. 1, 2, and 3.) 


Laboratory Tests.—X-ray examination of the chest was negative. 
Routine blood counts, serology, and urinalysis were done and were also es- 
sentially normal. Three days after admission the patient suffered an attack 
of gout, and uric acid tests in the blood chemistry examination were elevated. 
Blood cultures were negative and bacteriologic examinations revealed in- 
creased normal flora of the mouth. 


Biopsy report of a typical mouth lesion indicated the following: an 
infiltrate composed of monocytes, small lymphocytes, and polymorphonuclear 
leucocytes. The infiltrate is perivascular and is most heavy and very dense 
in the upper cutis. The findings are consistent with erythema multiforme. 


Medication.—The patient received penicillin in oil, 300,000 units daily, 
to combat the secondary infection present in the mouth. High vitamin 
therapy was given; Unicap vitamins three times daily; fruit juices at bed- 
side; Brewer’s yeast 6 gr. three times daily after meals; liver extract; high 
calorie diet. Bland mouthwashes were used to cleanse the mouth and to 
reduce infection locally. 


Summary.—The patient was discharged in seven days (Aug. 25, 1948) 
in a very improved condition. The lesions had almost disappeared and his 
mouth had taken on a normal appearance. 
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Surgical Anatomy and Physiology 


THE SUBMANDIBULAR AND PARAPHARYNGEAL SPACES: THEIR 
TOPOGRAPHY AND IMPORTANCE IN ORAL SURGERY 


Z. FRANKL, M.D.,* Bupapest, ITUNGARY 


(Continued from the September issue, page 1139.) 
Infection of the Parapharyngeal Space 

HE graveness of diseases in the parapharyngeal space is satisfactorily 

explained by the fact that infection can spread directly to areas, threaten- 
ing life. By continuous progress, infections of this region may ascend along 
the paths of nerves and blood vessels, through their foramina, as the foramen 
ovale and the foramen spinosum, to the cranial cavity. Infection may also 
spread into the connective tissue of the infratemporal fossa and of the pterygo- 
palatine fossa. <A further possibility of progress is along the great vessels in 
the connective tissue of the vascular sheath itself. 

Thrombophlebitis of the veins in the parapharyngeal space may progress 
by way of the median vein of the meninges to the dural sinuses. But it occurs 
more often that by way of the communications between the pterygoid venous 
plexus and the inferior ophthalmic vein extending through the inferior 
orbital fissure, it affects the orbit. Thrombotization of the inferior ophthalmic 
vein is followed by thrombus formation in the superior one and then trans- 
mitted into the cavernous sinus. <A purulent inflammation of the cavernous 
sinus leads to secondary suppurative meningitis. 

Descending suppuration may progress within the vascular sheaths from 
the cervical region to the anterior mediastinum. If an inflammation of the 
retropharyngeal connective tissue layer is combined with the parapharyngeal 
suppuration, descending along the esophagus, the posterior mediastinum may 
become afflicted too. 

Before deseribing our own investigations, some problems of nomenclature 
should be discussed briefly, in order to understand the different names used by 
different authors to denote identical formations. 

The pharynx is surrounded bilaterally and posteriorly by loose connective 
tissue which is of physiologic importance in securing space for dilatation of 
the pharynx according to the measures of the bolus to be swallowed and for 
longitudinal movements of the pharynx in deglutition. ° 

This connective tissue layer around the pharynx ean be divided into 
three parts. These are called in French les espaces péri-pharyngés. (Figs. 
5, 6, and 7.) They consist posteriorly of the retropharyngeal space (l’espace 
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Fig. 5.—Transverse section of the neck at the level of the atlas. (E. Olivier.) 
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Fig. 6.—Transverse section of the neck at the level of the epistropheus. (E. Olivier.) 
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rétro-pharyngé), and bilaterally of two parapharyngeal spaces (l’espace latéro- 
pharyngé). This division appears necessary for the reason that between these 
spaces there is no direct continuity; the retropharyngeal space is separated 
bilaterally from the parapharyngeal ones by a connective tissue fascial layer. 
This fascia, called septum sagittale, lamina vertebropharyngea (l’expansion 
sagittal de V’aponévrose péri-pharyngée, la lame sagittale de Charpy), begins at 
the roots of the transverse process of the cervical vertebrae and runs in an 
anterior direction, ending in the fascia of the lateral pharynx wall. 


Fig. 7.—Transverse section of the neck at the level of the third cervical vertebra. (E. Olivier.) 


Cross section of the parapharyngeal space (l’espace latéro-pharyngé) 
equals grossly a rectangular triangle, with the rectangle posteriorly and the 
hypotenuse laterally. The parapharyngeal space itself is not a solitary forma- 
tion; by a musculoconnective tissue layer, called septum styloideum (le 
diaphragme stylien), running between the styloid process and the pharynx wall 
it is divided into two parts, one anterior, the other posterior to the aforemen- 
tioned fascia (l’espace rétro-stylien et pré-stylien). This fascia runs approxi- 
mately in a frontal direction and somewhat obliquely. It is formed mainly by 
the musculus stylopharyngeus and the connective tissue layers on the inner and 
outer surface of this muscle (Fig. 8). 

Posterior to the septum styloideum, in the retrostyloid space (l’espace 
rétro-stylien), one finds the neurovascular sheath of the neck, containing the 
internal carotid artery, the internal jugular vein, the ninth, tenth, eleventh, 
and twelfth cerebral nerves and the sympathetic trunk. The boundaries of the 
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retrostyloid space are medially the sagittal septum, anteriorly the styloid 
septum, laterally the fascia covering the digastric and sternocleidomastoid 
muscles and posteriorly the paravertebral fascia. 

The space anteriorly from the septum styloideum is best denoted as the 
prestyloid space (l’espace pré-stylien). This area belongs, at least in the most 
anterior part, to the lateral deep facial region of Corning. Lateral facial 
regions were divided by Corning into a superficial and a deep one, these two 
being separated by the vertical ramus of the mandible. 





Fig. 8.—The muscles of the pharynx seen from behind. The constrictores on the left side 
have been removed in order to see the longitudinal muscles. (Sicher-Tandler.) 

In the superficial lateral facial region one finds the space containing 
the parotid gland. Most of the deep lateral facial region is formed by the 
infratemporal fossa. The prestyloid part of the parapharyngeal space equals 
that part of the deep lateral facial region that lies medially from the infra- 
temporal fossa, i.e., medially from the deep fascia of the internal pterygoid 
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muscle. Anteriorly there is no sharp boundary toward the infratemporal 
region; medially both regions can easily be discerned. The area with a bony 
base on the medial side belongs to the infratemporal region. In French this 
region is denoted as la région ptérygo-mawillaire; the base is formed by the 
lateral lamina of the pterygoid process and by the tuber maxillare. That part 
of the prestyloid space that is limited on the inner side by the pharyngeal wall 
itself belongs to the parapharyngeal space. This region is located below and 
posterior to the bony base. 

Mention is to be made of Olivier, who divided the space that is called in 
French l’éspace pré-stylien into two distinet portions, a posterior superficial 
and an anterior deeper one. The posterior more superficial part is identical 
with the space of the parotid gland (la loge parotidienne). The deeper anterior 
part is denoted by Olivier as /’éspace ptérygo-pharyngien ou para-amygdalien. 
This is identical with the prestyloid part of the parapharyngeal space, the 
object of my research. In oral surgery upon the parapharyngeal space, the 
prestyloid part of the parapharyngeal space should be understood because this 
region is afflicted by extension of suppurations behind the submaxillary salivary 
gland. 

Summarizing the foregoing, in order to provide a better understanding, 
distinctions made by Olivier in this region in his text Anatomie de la Téte et du 
Cou (Paris, Amédée LeGrand & Jean Bertrand, 1946) are the following: 

1. La region ptérygo-maxillaire. 
A. La fosse ptérygo-maxillaire = fossa infratemporalis. 
B. L’arriére-fond de la fosse ptérygo-maxillaire = fossa pterygopalatina. 
2. Les espaces péri-pharyngés, 
A. L’espace rétro-pharyngé = spatium retropharyngeum. 
B. L’espace latéro-pharyngé = spatium parapharyngeum. 
a. l’espace rétro-stylien. 
b. l’espace pré-stylien. 


Un espace postérieur et superficiel = la loge parotidienne. 
Un espace antérieur et profond = l’espace ptérygo-pharyngien ou para- 
amygdalien = spatium praestyloideum spatii parapharyngei. 


Before describing the boundaries of the prestyloid part of the para- 
pharyngeal space (later on for simplicity’s sake spoken of as the para- 
pharyngeal space), it is to be stated that the illustration in Corning’s text- 
book* reproduced in Fig. 9 is made from horizontal frozen sections and differs 
from conditions found in reality. This illustration has been copied in nearly 
all textbooks of the world. 

In Corning’s illustration the styloid process, together with all muscles 
inserted on it, is closely adjacent to the fascia of the internal pterygoid 
musele. In our examination we did not find this condition in one instance. 
The styloid process and the muscles inserted on it are separated from the 
posterior border of the mandible and from the internal pterygoid muscle by 
loose connective tissue in all horizontal sections, no matter in what level the 
section was made. This loose connective tissue is the content of the prestyloid 
part of the parapharyngeal space. From the retromandibular fossa a part 


*Corning: Lehrbuch der topographischen Anatomie, Wiesbaden, 1917, Fig. 107. 
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of the parotid gland is protruding into this loose connective tissue to some 
degree. 

In Corning’s illustration, furthermore, the relation of the parotid fascia 
and parapharyngeal space is incorrectly shown. Deficiencies of the parotid 
fascia are in no instance behind the styloid septum, in the retrostyloid space, 
but in all instances anterior to the septum. Accordingly, the parotid gland 
protrudes into the parapharyngeal space not toward the dense, rigid tissue of 
the vascular sheath, but along the loose connective tissue of the prestyloid 


space. 
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Fig. 9.—Parotid lodge and topography of the parapharyngeal space. Horizontal section of the 


collection of Basel. (Corning.) 

In the illustrations in the textbooks of B. Simon, of Sicher and Tandler, 
and of R. Neumann, however, the real and true conditions are shown (Fig. 
10). Still more instructive are the illustrations of Olivier. These show 
schematie drawings in the level of the first, second, and third cervical verte- 
brae, demonstrating at three levels the shape and topography of the pharynx 
and of the adjacent connective tissue layers (Figs. 5, 6, and 7). 

Whereas the last mentioned authors have given as correct illustrations of 
the topography of this region, none stressed the inadequacy of Corning’s illus- 
tration. The clarification of this problem is of distinct importance. Corning 
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showed the muscles inserted on the styloid process and the fascia of the 
internal pterygoid muscle to be closely adjacent and neglected to show the 
interlying loose connective tissue, as well as the space oceupied by it, though 
it is this space into which suppurations ascend from the submandibular region. 
Therefore, this prestyloid part of the parapharyngeal space, which plays so im- 
portant a role in oral surgery, was made the object of our anatomical studies. 
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Fig. 10.—Horizontal section 3 mm. above the lingula. (From B. Simon, Stomatologiai Kézliny, 
1937.) 
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The posterior boundary of the prestyloid space was found to be formed 
by the styloid process and the muscles inserted there. These are in medio- 
lateral direction: the stylopharyngeus, styloglossus, and stylohyoideus muscles, 
together with their ligaments, the ligamentum stylomandibulare and stylo- 
hyoideum. The medial boundary is formed by muscles of the pharynx, the 
contrictor pharyngis superior muscle, and the fascia paryngea. In the most 
cranial part the tensor veli palatini muscle participates in forming the 
boundary. The lateral boundary is less uniform. In the most part it is formed 
by the medial surface of the internal pterygoid muscle; in the uppermost part 
the external pterygoid muscle participates in forming this the lateral bound- 
ary. The mandible itself deserves being mentioned here since it forms the 
boundary between the lower end of the lower portion of the external pterygoid 
and the posterior border of the internal pterygoid muscles. Laterally, a great 
part of the boundary is formed by the parotid fascia. This latter displays 
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some deficiencies where the connective tissue of both regions is united. An- 
teriorly the space extends up to the commissure between the pharyngeal wall 
and the internal pterygoid muscle. 

The bony base of this region is formed ecranially from the great 
sphenoidal wing. In the area between the insertion of the tensor veli palatini 
and external pterygoid muscles, there is a direct communication with the 
cranial cavity through the foramen ovale and foramen spinosum. 

It is a well-known fact that extension and shape of the parapharyngeal 
space displays variations at different levels; this was confirmed by our study. 
The topography of the muscles, fasciae, bones, blood vessels, and nerves dis- 
plays a different picture at various levels if studied in horizontal dissections. 
This becomes the most obvious in studying the relation of the internal carotid 
artery to the prestyloid part of the parapharyngeal space. In autopsy specimens 
we probed the lumen of the earotis interna starting from the common carotid 
trunk up to the eranial base. Then we tried to palpate the probe from the 
parapharyngeal space. Palpation is possible cranially from the medial end of 
the styloid process only. Caudally from the styloid process the probe could 
not be palpated, since the muscles inserted at the styloid process become 
gradually bigger and cause a gradually increasing distance between the para- 
pharyngeal space (prestyloid part) and the internal carotid artery. Relying 
upon this finding it seems that vascular sheath is affected the most easily by 
purulent processes of the parapharyngeal space between muscle insertions on 
the styloid process and bony cranial base. The styloid septum is here the 
thinnest, being formed by thin connective tissue. Furthermore, we observed 
that our finger can easily be introduced from the submandibular space into the 
parapharyngeal space. For the palpating finger the loose connective tissue of 
this space is no hindrance at all. The way to be covered is well known from 
clinical experience, gathered while operating on patients with perimandibular 
suppurations. 

The shape and boundaries of the region as well as the bony structures, dis- 
played in all dissected material, a typical and identical topography. It seemed 
to us worth while to reproduce the shape of the parapharyngeal space if the 
latter is full of inflammatory products. For this reason, we tried to fill the 
space with a liquid that becomes gradually solidified. We hoped by this method 
to get a correct tridimensional reproduction of the space, contrary to former 
studies, demonstrating its form in longitudinal or cross sections only. 

Examinations were earried out in fresh, nonprepared corpses, in order to 
approach closely the consistency and structure of the tissues in a living in- 
dividual. Male and female bodies, 106 in all, were examined. Since in all 
instanees bilateral examination of the parapharyngeal space was carried out, 
we actually obtained a tridimensional cast of 212 cases. The ages varied be- 
tween 12 and 84 years. 

Procedure in examination was as follows: 


A transverse incision was made in the skin of the neck, approximately two 
fingers’ width caudally from the inferior mandibular margin. It extended from 
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one mandibulay angle to the other one. The skin, platysma, and the superficial 
cervical fascia were cut through, made free, and retracted. Lymph nodes 
and blood vessels were removed from the region as well as the external maxillary 
artery with all its branches. The submaxillary salivary gland was then removed 
too (Fig. 2), separating it from the lingual nerve and dissecting its exeretory 
duct before entering the lateral lingual suleus. At this stage the entrance into 
the parapharyngeal space is visualized in the upper posterior part of the sub- 
mandibular space (Fig. 3). The index finger was then introduced into the 
parapharyngeal space, its boundaries palpated, separating the loose connective 
tissue. First of all the finger was forced between the internal pterygoid muscle 
and the pharyngeal wall. Passing and crossing the upper posterior border of 
the obliquely forward-running muscle, we arrive directly at the cranial base. 
All anatomical bony formations were easily and distinctly palpable: anteriorly 
the pterygoid hamulus, on the cranial base the angular spine, posteriorly the 
styloid process of variable length, and anteriorly and laterally from the styloid 
process the ascending ramus and collum of the mandiblar condyle. Naturally, 
the medial boundary formed by the pharynx wall offers less resistance than the 
lateral wall, possessing a distinet bony base. This forms a satisfactory explana- 
tion for clinical signs of inflammation of the parapharyngeal space: protrusion 
of the tonsillar region, of the posterior pharyngeal pillar, of the lateral 
pharyngeal wall, i.e., of the medial wall of the parapharyngeal space. 

Now the corpse was positioned in a manner so that the head was dangling 
over the border of the dissecting table; hereby the entrance into the para- 
pharyngeal space lies horizontally. A funnel was adapted into the entrance; 
plaster of Paris in a semiliquid state was poured into it. The funnel’s end 
should point first into the area posterior to the ascending ramus, and then 
should be moved in an anterior direction while the liquid plaster is poured in. 
Experience has shown that all parts of the space can he reproduced by this 
method. The surplus of the plaster was removed except in the region between 
the mandibular border and the digastric muscle. This portion formed the 
base of our cast. After hardening the plaster, the posterior belly of the 
digastric and the styloglossus muscles was cut away. The cast then could be 
removed by cautious movements. Sometimes the posterior part between the 
styloid process and posterior border of the ascending ramus hroke off, but the 
ends could later be easily united. 

In our study we intended to reproduce the topography of the para- 
pharyngeal space in its natural condition. The single artefact consciously 
made was done by introducing our index and separating the loose connective 
tissue layer. In our study, however, we were interested not in the topography 
of the normal parapharyngeal space, but the topography of this space when 
affected by an inflammatory process that expands it. Our index finger per- 
formed the identical movement made when opening through the incision the 
purulent area. Thus, from the point of view of the oral surgeon, what we do 
with our finger does not produce an artefact; on the contrary, it reproduces 
the real shape of the space. Our east displays not the small connective tissue 
space in rest but demonstrates the shape of the parapharyngeal space ex- 
panded by inflammatory products. 
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Plaster is poured into the space in a fully liquid state, without exerting 
any pressure; otherwise it could not be readily poured in, and would not be 
suitable to reproduce all peculiarities of the region. Thus the position of the 
pharyngeal wall was well maintained and was not excessively expanded by 
the plaster. In experiments, after cutting through the unilateral palatal 
velum, the medial wall of the east, i.e., the pharyngeal wall, displayed a hemi- 
spherical protuberance (Fig. 17). This is self-explanatory since the muscles 
of the palatal velum belong anatomically to the pharynx (Fig. 11). It is well 
known that some parts of the pharyngeal musculature arise from the soft 
palate. In dissecting the soft palate the pharyngeal wall is weakened. For 
this reason a protuberance described previously arises. 








Fig. 11.—The longitudinal! muscles of the pharynx from inside. (Sicher-Tandler.) 


The shape of our easts was typical; without considering some slight varia- 
tion in dimensions and some distortions caused by technical inadequacies, they 
all were approximately identical. The cast thus is a positive reproduction of 
the cavity (Fig. 12, A). 
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The basis of the corpuscular cast is a triangle formed by the mandible and 
the two bellies of the digastric muscle. By a sharp impression caused by the 
styloglossus muscle in the cast an upper and a lower part are to be dis- 
tinguished. The region between the digastric and styloglossus muscles is the 
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Fig, 12.—A and B, Casts of the left side in medial side view. Original preparation. 
submandibular space, and that cranially from the styloglossus muscle is the 
parapharyngeal one. 

The medial boundary of the lower part is formed opposite the anterior 
belly of the digastric by the mylohyoid muscle, and opposite the posterior belly 











SUBMANDIBULAR AND PARAPHARYNGEAL SPACES 1281 
of the digastric by the hyoglossus muscle. Between these two parts a distinct 
impression of the lateral lingual sulcus is well discernible (Fig. 12, B). The 
lateral boundary is formed in the anterior part of the region by the inner surface 
of the mandibular body, and posteriorly by the internal pterygoid muscle (Fig. 
13). The boundary between the submandibular and parapharyngeal spaces is 


Fig. 13. 
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Fig. 13.—Cast of the left side in lateral side view. Original preparation. 
Fig. 14.—Cast of the right side in posterior view. Original preparation. 
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well marked on the medial surface of the casts by the impression of the stylo- 
glossus muscle. Here, in the region between the two spaces, the frontal lamella 
of the superficial cervical fascia helps to form the posterior wall of the introitus, 
obtunding the sharp angle formed between digastric, hyoglossus, and styloglossus 


muscles on the one hand and the internal pterygoid muscle on the other (Figs. 
14 and 16). 





77 ™ pterygoideus externus 


foramen 8p ino sus 








foramen ovale - rasus eandibulae 


fossa retrogendiouleriy 


ih rynsois 


a. stylogleseus @. pterygoiaeus internus 


- ~' @lous-lateralis Linguse 


corpus genctbulae 
ie “yiohyoldeus . 


m. Gisastricus venter — 
‘ anterior 


Fig. 15.—Cast of the feft side in anterior view. Original preparation. 


Lamina frontalis fasctae _ 
colli superficialis PZ j =—- ® hyoslossus 


‘@. digastricus venter posterior 


Fig. 16.—Cast of the left side in posterior view. Original preparation. 


The medial boundary of the upper part is formed by the pharyngeal 
wall, or more exactly by the musculus constrictor pharyngis superior, and 
above it the musculus tensor veli palatini. Corresponding to the posterior 
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Fig. 17.—Cast made after dissecting the soft palate. The pharynx wall displays a hemispheri- 
cal propulsion. Medial view of the right side cast. 





Fig. 18.—Roentgenography of the parapharyngeal space, right side, 
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border of the medial surface, a more or less sharp impression of the styloid 
process is to be seen. The anterior angle of the medial surface corresponds 
to the hamulus pterygoideus, at the junction of the medial and lateral walls. 
Laterally from the styloid process a portion of the upper part is equivalent 
to the area between the posterior border of the ascending mandibular ramus 
and the posterior belly of the digastric muscle, i.e., the fossa retromandibularis. 
In removing the cast from the body, this portion often breaks away, since this 
part is nearly perpendicular to the plane of the parapharyngeal space, or at least 
forms with the latter an obtuse angle (Figs. 12, 14, 15, and 16). 


Basis cranti 


Fig. 19.—Anteroposterior roentgenogram of the parapharyngeal spaces. 


The greater anterior portion of the lateral surface of the upper part is 
formed by the internal pterygoid muscle as it runs obliquely into the fossa 
pterygoidea. Cranially from the posterior border of the internal pterygoid 
musele the boundary is formed by the ascending mandibular ramus, and in 
the most cranial region by the external pterygoid muscle (Fig. 13). 

In a small area of the upper part of the cast, limited medially by the 
musculus tensor veli palatini and laterally by the external pterygoid muscle, 
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there is direct communication by the foramen ovale and by the foramen 
spinosum with the cranial cavity (Fig. 15). 

Our casts form evidence of our previous statement upon the incorrectness 
of the illustration in Corning’s textbook. In our easts it can easily be seen 
(Fig. 15) that the internal pterygoid muscle and its medial surface par- 
ticipating in formation of the lateral wall of the cast are not directly adjacent 
to the muscles inserted on the styloid process. Of the latter, the styloglossus 
muscle shows well in the cast. Between these muscles there is a measurable 
space, called prestyloid part of the parapharyngeal space. 

In evaluating the measurements of our casts, first of all the total length 
of the pharynx from the choana into the initial part of the esophagus averages 
14 em. In the easts we find the following additional measurements. 


1. Vertical Measurement.—Distance between the bony cranial base and 
the styloglossus musele, i.e., the vertical height of the prestyloid part of the 
parapharyngeal space is 3.5-4.5 em. (The distance between the bony cranial 
base and horizontal ramus of the mandible [inferior border] is 6-6.5 em.) 


2. Sagittal Measurement.—The maximal distance between the hamulus 


pterygoideus and the styloid process averages 3.5-4 em. 


3. Mediolateral Measurement.—The maximal depth of the prestyloid space 
is 1.5-2.0 em. As mentioned, this average is valid for the ‘‘real,’’ i.e., functional, 
shape of the parapharyngeal space. In former studies conducted on horizontal 
and longitudinal sections this distance was not measurable at all; thus, our 
measurements on tridimensional casts are the first that have been reported. 

In order to demonstrate the anatomical relationship, roentgenography of 
the parapharyngeal space was carried out. Results are shown in Figs. 18 and 
19. To four parts of plaster of Paris one part of barium sulfate was added, 
and this mixture was poured into the space prepared in the manner described. 
Roentgenograms give an excellent survey of the region, demonstrating the 
spread of odontogenous purulent infections through the submandibular space, 
passing the bottleneck formed by the styloglossus muscle, and reaching the 
parapharyngeal space, up to the bony cranial base. 


Summary 


In our study we reproduced tridimensionally the parapharyngeal space 
that was formerly well described by Wassmund and others and was studied 
on two-dimensional dissections only. By injecting contrast material we repro- 
duced roentgenographically the ‘‘real’’ shape of this space, which plays an 
important role in the spread of odontogenous and tonsillar suppurations. Thus 
we demonstrated the pathways of infection from the tooth to the cranial base. 











Pharmacology and Therapeutics 


A STUDY OF THE EFFECTIVENESS OF XYLOCAINE AS A LOCAL 
ANESTHETIC AGENT IN DENTISTRY* 


JosepuH P. Lazansky, M.D., D.M.D., Aanp Leonarp Rosinson, A.B., D.M.D., 
Boston, Mass. 


INCE the first utilization of cocaine in 1884 as a local anesthetic, there have 

been attempts to synthesize substances having effective local anesthetic 
action with a minimum of toxie effects. In 1905, procaine was introduced for 
clinical use. It is chemically a derivative of para-aminobenzoie acid with 
the following formula: 


O C.H; 
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8-diethylamino para-amino ethyl benzoate. 


Other tertiary amino esters of para-aminobenzoic acid have been synthesized 
and tried clinically. These included Tutocain, Larocaine, and Butyn. Still 
other synthetic local anesthetics have no chemical relationships to procaine. 
These include Diothane, which is a phenylurethane derivative, and Nupercaine, a 
quinoline derivative. 

In 1937, Erdtman and Léfgren' found that certain acetanilide derivatives 
possessed local anesthetic properties. These were not used clinically to any ex- 
tent because the specific derivatives undergoing trial had an irritant action. 
Further investigation of the anilides by Léfgren® * and Léfgren et al.*: * resulted 
in a synthesis of a compound in 1943 which appeared to be superior to previous 
anilides. This substance was omega diethylamino-2, 6, dimethyl-acetanilide 
(trade name Xylocaine), and its structural formula is given as follows: 
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According to Goldberg,® the pharmacologic properties of this compound 
include a high degree of anesthetic potency and chemical stability and a low 


From Tufts College Dental School. 
*Supported by the Astra Pharmaceutical Products, Inc. 


1286 











EFFECTIVENESS OF XYLOCAINE IN DENTISTRY 1287 


irritant action and toxicity. A description of its applicability as a local an- 
esthetic agent for dentistry was reported by Bjérn and Huldt,’ and by Bremer 
et al.® 

The present investigation was undertaken in order to provide an inde- 
pendent check on the results which have been previously reported. The experi- 
ments were planned in order to make comparisons between Xylocaine and 
procaine with regard to the relative anesthetic potency and to observe whether 
there were any untoward reactions with Xylocaine. 


Materials Used 

Xylocaine* was provided as a 2 per cent solution containing 1 part in 
100,000 of epinephrine. The procaine selected for the study was Novocaine 
which is a 2 per cent solution of procaine and contains 1 part in 50,000 epineph- 
rine. The selection of the epinephrine concentration employed with the procaine 
was based on the results of Bjérn and Huldt,’ which indicated that a 1 per cent 
Xylocaine solution containing epinephrine 1:100,000 was at least equivalent 
in anesthetic potency to a 2 per cent procaine solution containing epinephrine 
1 :40,000. 

Methods of Study 


Two methods involving two groups of patients were employed in this 
study. 


Group I. Comparisons on the Same Patients.—This group consisted of 145 
dental students with whom tooth response to electrical stimulation was em- 
ployed as the index of degree of anesthesia. Two injections were performed on 
ach patient at the same sitting, resulting in a total of 290 injections. The 
teeth tested were the maxillary lateral incisor, euspid, and first premolar. The 
teeth were first isolated by means of cotton rolls and dried. Minimal response 
to electrical stimulation provided by a Burton vitalometer was then deter- 
mined. All teeth studied had clinically healthy pulps and responded to normal 
threshold electrical stimuli. Following this, 1.0 ¢.c. Xylocaine was injected 
into the mucous membrane overlying the apex of the cuspid, with 0.1 ¢.e. in- 
jected on the palatal aspect. One-half minute was required for this injection. 
This was immediately followed by the injection of an equal volume of procaine 
solution over the cuspid of the opposite side. Minimal tooth response to 
electrical stimulation was determined at the end of the first minute following 
the injections, at two-minute intervals thereafter for the first fifteen minutes, 
and at ten-minute intervals until fifty-five minutes had elapsed following in- 
jection. A preliminary study by us had indicated that tooth response tends 
to return to normal at the end of fifty-five minutes. 

An attempt was made in all cases to deposit the anesthetic solutions di- 
rectly over the apex of the cuspid with the needle in line with the long axis 
of the tooth. All injections were supraperiosteal. The initial 60 injections 
were made by one of us (J. P. L.) while the remaining were performed by the 
other (L. R.). To eliminate any variation resulting from possible anatomical 


*The Xylocaine was provided by the Astra Pharmaceutical Products, Inc. 
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differences between right and left maxilla, Xylocaine was injected on the right 
side in 50 per cent of the cases, and on the left side in the remaining 50 per 
cent. In 50 per cent of the cases, the injection of Xylocaine preceded the 
procaine injection, while in the other 50 per cent the procaine injection was 
made initially. 

The students were instructed to note the time when symptoms of anes- 
thesia disappeared in right and left sides of the maxilla, and to record any 
untoward reactions such as pain and swelling. 

This procedure provided optimal condition for a comparative study of 
procaine and xylocaine since both anesthetics were tested simultaneously on 
the same patients with the same vitalometer. Observations were also made on 
the duration of anesthesia and the extent of diffusion to the two teeth adjacent 
to the tooth injected. 


Group II. Routine Clinical Comparison.—This group consisted of 600 
ambulatory patients of the Oral Surgery Clinie of Tufts College Dental School 
among whom Xyloecaine and procaine were compared as to their effectiveness 
in providing adequate anesthesia for surgical procedures in the oral eavity. 
These procedures included single and multiple tooth extractions, alveolec- 
tomies, enucleation of cysts, and removal of impacted or unerupted teeth. The 
teeth were examined for acute pulpitis or pericementitis and pathologie areas 
appearing radiographically at the apex. Blood pressure and pulse rate were 
determined in each case approximately at five minutes before and one minute 
and five minutes following the injection of the anesthetic. Terminal infiltra- 
tions were done by dental students working in the clinic, while the majority 
of inferior alveolar nerve blocks were done by one of us (L. R.). For inferior 
alveolar nerve blocks, 1.5 ¢.c. of the anesthetic was routinely used, with 2.0 e.c. 
for the majority of terminal infiltrations. 

The time interval between injection and onset of anesthesia was deter- 
mined according to the subjective symptoms of the patient. The duration 
of the operation and the amount of trauma, bleeding, and pain at the time of 
operation were recorded. The occurrence of untoward reactions, such as 
syncope, nausea, or vomiting, was recorded. The patients were instructed to 
note the time when anesthetic effects disappeared, and to evaluate the amount 
of postoperative pain and bleeding. Patients were then seen twenty-four to 
forty-eight hours following operation. 

Procaine and Xylocaine solutions were used on alternate days, and the 
operators were not informed of which agent was being tested. This informa- 
tion was available only to the nurse who filled the syringes in order to insure 
that the effects would be observed in an unbiased manner. 


Results 


Group I. Study of Anesthetic Properties as Measured by Tooth Response 
to Electrical Stimulation. Response to electrical stimulation was obtained in 
terms of vitalometer readings. It should be emphasized that the higher the 
vitalometer reading the less sensitive is the tooth to electrical stimulation and 
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therefore the more profound is the anesthetic effect. In addition to the series 
reported, another group of thirteen patients was studied in a similar manner, 
except that the teeth used were the central incisor, lateral incisor, and cuspid 
in some, and cuspid, first premolar, and second premolar in others. Although 
the results of this group will not be presented, they are essentially the same 
as those described below. 


A. Depth of Anesthesia.—It is clear that Xylocaine produces a more pro- 
found anesthesia than does procaine as demonstrated by the following: 

1. A higher percentage of Xylocaine cases gave no response to maximal 
stimulation of the maxillary cuspids in comparison with the procaine cases. 
As shown in Fig. 1, this difference prevailed at all time intervals. 

2. In a majority of cases the cuspid required a more powerful electrical 
stimulus when injected with Xylocaine than when injected with procaine 
(Fig. 2), and the difference in intensity of the stimulus ranged from 5.09+ to 
7.09+ units. 

3. The median vitalometer readings for cuspids injected with Xylocaine 
were higher than those for procaine. For example, as early as three minutes 
after injection, 50 per cent of the maxillary cuspids on the Xylocaine tests 
were no longer responding to a stimulus of maximal intensity, while 50 per 
cent of the cuspids injected with procaine responded to stimuli that were half 
or less of the maximum. 

B. Rapidity of Action of Anesthesia, Spread and Duration of Anesthetic 
Effect.—It appears that under the conditions of this comparison Xylocaine is 
a more potent anesthetic agent than procaine. In order to make a proper 
comparison of rapidity of onset of anesthesia, the spread and duration of 
anesthetic effect, it will be necessary to determine what amount of procaine 
is required to produce a depth of anesthesia equivalent to that of Xylocaine. 
Since this was not part of the plan of the experiment, we cannot be sure that 
the differences observed in onset, spread, and duration are not merely a re- 
flection of the anesthetic potency of Xylocaine. 

1. Rapidity of action: With the volumes and concentrations of Xylocaine 
and procaine used in this study, Xylocaine was found to be more rapid in ac- 
tion as demonstrated by the following: 

a. Higher readings were obtained on cuspids injected with Xylocaine 
within one minute after injection. By comparison with the readings prior to 
injection, approximately 21 per cent of the patients demonstrated this shift 
(Fig. 2). 

b. Twenty-seven per cent of the cuspids receiving Xylocaine showed com- 
plete anesthesia at the end of the first minute as compared with only 9 per 
cent of the euspids injected with procaine (Fig. 1). 

2. Spread of anesthetic effect: This was found to be significantly greater 
with the Xylocaine solution as demonstrated by the following: 


a. There was complete anesthesia of the lateral incisor, cuspid, and first 
premolar in 52.4 per cent of the Xylocaine cases and only 12.4 per cent of 
the procaine cases. Two or more teeth gave no response in 84.1 per cent of the 
Xylocaine cases and 44.8 per cent of the procaine cases. 
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b. A higher per cent of Xylocaine cases failed to respond to the maximal 
stimulus in comparison with the procaine eases (Fig. 1). 

e. The lateral incisor and the first premolar required more powerful stim- 
uli when the cuspid had been injected with Xylocaine. In comparison with 
procaine the lateral incisor with Xylocaine required 3.9+ to 7.7+ units greater 
stimulation, and the first premolar required 4.6+ to 6.8+ units (Fig. 2). The 
difference was also disclosed in Fig. 3. At the end of five minutes, 50 per cent 
of the lateral incisors anesthetized with Xylocaine were no longer responding 
to the maximal stimulus, while 50 per cent of those injected with procaine 
responded to stimuli less than half of the maximal intensity. Median values 
of pulpal response are not so strikingly different on the first premolar, but a 
difference in the same direction can be noted. 


TIME IN MINUTES 
Fig. 1. 


3. Duration of anesthesia: In the volumes and concentrations employed, a 
more lasting effect was obtained with the Xylocaine as demonstrated by the 
following: 


a. The greater per cent of Xylocaine cases continued to give no pulpal 
response (Fig. 1) for the maxillary cuspid and first premolar at fifty-five min- 
utes and for the lateral incisor at twenty-five minutes. Higher intensities of 
stimulation were required to elicit response for the cuspid and premolar at 
fifty-five minutes and the lateral incisor at forty-five minutes (Fig. 2). 
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b. Subjective symptoms of soft tissue anesthesia persisted for a longer 
period of time on the side injected with Xylocaine. Eighty-three per cent of 
the patients receiving Xylocaine had symptoms of anesthesia for two and one- 
half to four hours following injection, with the greatest percentage in the 
three-hour period. Eighty-one per cent of the patients receiving procaine had 
symptoms of anesthesia for one and one-half to two and one-half hours with 
the greatest percentage in the two-hour period (Fig. 4). 
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Group IT. Anesthetic Properties as Determined by Clinical Observations.— 


A. Pulse Rate and Blood Pressure.—No appreciable differences were noted 
in the pulse rate and blood pressure, either systolic and diastolic, in patients 
injected with the Xylocaine and procaine solutions employed (Tables I and 
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TABLE I. BLOOD PRESSURE READINGS 








ONE MINUTE FIVE MINUTES 





XYLOCAINE 
CONDUCTION 
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CONDUCTION 
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CONDUCTION 
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PROCAINE 
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Decrease 
Total 
1-4 pts. 
5-9 pts. 
10-19 pts. 
20-29 pts. 
30- 

Diastolic 

Constant 

Tnerease 
Total 
1-4 pts. 
5-9 pts. 
10-19 pts. 
20-29 pts. 
30- 

Decrease 
Total 
1-4 pts. 
5-9 pts. 
10-19 pts. 
20-29 pts. 
30- 








































































































Il). Both Xylocaine and procaine tended to produce slight elevation in the 
systolic pressure and pulse. 


B. Onset of Symptoms of Anesthesia —Onset of symptoms of anesthesia oc- 
curred sooner with the Xylocaine solution than with the procaine solution 
(Fig. 5). At the end of the first half minute following injection of the in- 
ferior alveolar nerve, 24.3 per cent of the patients receiving Xylocaine pre- 
sented symptoms (paresthesia of lip) as compared with 8 per cent of the pa- 
tients receiving procaine. At the end of the first minute, 58 per cent of the 
Xylocaine group presented symptoms as compared with 30 per cent of the 
patients in whom procaine had been used. This difference in response mani- 
fested itself most markedly during the first one and one-half minutes following 
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TABLE II. PULSE 
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injection and progressively decreased somewhat thereafter. At the end of 
five minutes, 99 per cent of the Xylocaine cases and 96 per cent of the pro- 
‘aine cases had presented symptoms of anesthesia. 

The results obtained with terminal infiltrations closely follow the pattern 
of those obtained with mandibular block injections described previously. The 
problem of evaluating symptoms in terminal infiltratiédns is a more difficult one, 
and the results are more variable. In both terminal infiltration and mandibu- 
lar block injections the presence of acute pulpitis, pericementitis, and patho- 
logic areas appearing radiographically at the tooth apex did not appear to in- 
fluence the onset of anesthesia. 

C. Pain and Bleeding at Operation.—No differences were observed in pain 
or bleeding at operation between the Xylocaine and procaine eases. The rela- 
tively small number of eases with acute pulpitis or pericementitis do not 
permit any conelusions as to the comparative efficiency of the two agents when 
these conditions exist. 

D. Incidents at Operation.—No difference was noted in the frequeney with 
which incidents at operation (fainting, nausea, vomiting) occurred, either with 
Xyloeaine or procaine. 

E. Postoperative Data.—Postoperative data was available on 395 of the 
600 patients. 


1. Duration of symptoms of anesthesia: Subjective symptoms of anesthesia 
persisted for a longer time with Xylocaine than with the procaine employed. 
In 89 per cent of the inferior alveolar nerve blocks using Xylocaine, duration 
of symptoms of soft tissue (lip, tongue) anesthesia ranged from two to four 
hours, with the greater percentage of cases falling in the upper limits of this 
range. In 73 per cent of the patients in whom procaine was injected, dura- 
tion of anesthesia ranged from one and one-half to three and one-half hours, 
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with the cases about equally distributed throughout this range. Essentially 
the same pattern was noted in the terminal infiltrations. 


2. Postoperative pain and bleeding: No differences were noted in the 
amount of postoperative pain and bleeding in those patients in whom Xylo- 
caine was the anesthetic agent and those in whom procaine was employed. 


Discussion 

Group I. Study of Anesthetic Properties as Measured by Tooth Response 
to Electrical Stimulation.—The results obtained are comparable with the find- 
ings of Bjérn and Huldt.’ In the study by these investigators, maxillary 
central incisor, lateral incisor, and cuspid were the teeth tested, with the an- 
esthetic solution being deposited over the lateral incisor. The epinephrine 
concentrations were slightly greater, with 1 part in 40,000 added to both 
Xyloecaine and procaine solutions. 


Depth of Anesthesia of Tooth Injected—In our studies, the highest per- 
centage of cuspids injected with procaine and not responding to stimulation 
was 43.5 per cent. This peak occurred at nine minutes. The percentage of 
cuspids injected with Xyloecaine and giving no response at nine minutes was 
79 per cent, with the peak occurring four minutes later when the percentage 
increased to 82 per cent. 

In the study by Bjérn and Huldt, 100 per cent of the teeth injected with 
Xyloecaine gave no response, as compared with 78 per cent of the teeth injected 
with procaine. 

Spread of Anesthefic Effect—The percentage of cases in which all three 
teeth gave no response when injected with Xylocaine was 52.4 per cent, as 
compared to 75 per cent reported by Bjérn and Huldt. The percentage of 
cases not responding when procaine was employed is essentially the same in 
both studies. 

Duration of Anesthetic Effect—Although our results indicate a longer- 
lasting anesthesia with Xylocaine as compared with procaine, they are not of 
the same magnitude as reported by Bjérn and Huldt. These authors defined 
analgesia duration as ‘‘the time in minutes elapsing between the beginning 
of complete analgesia and the return of sensitivity to the maximum strength 
of current.’’ According to these investigators, the average analgesia duration 
for the teeth injected with Xylocaine-epinephrine solution was about sixty 
minutes as compared with twenty-five minutes for the procaine-epineph- 
rine group. Although our results indicate the same difference in effectiveness 
between Xylocaine and procaine, the values are much lower. Decrease in an- 
esthetie effect began to occur with Xylocaine at twenty-five minutes following 
injection, while the decrease with procaine began at seven to nine minutes. 
At the end of fifty-five minutes, 11.5 per cent of the cuspids receiving Xylo- 
caine were still not responding to maximal stimulation as compared with 3 per 
cent of the cuspids injected with procaine. The same pattern was observed 
in the teeth immediately adjoining the cuspid. 


Group II.—Because the data collected on the onset of symptoms of an- 
esthesia, the amount of pain at operation, and duration of symptoms of soft 
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tissue anesthesia depended upon interpretation by the individual patients, they 
are perhaps less reliable than the information gathered in the phase of the 
study described first. Moreover, since the terminal infiltration injections were 
done by a number of dental students, another variable has been added. Never- 
theless, the results indicate that Xylocaine produces a more profound an- 
esthesia. 

The changes in blood pressure are in agreement with the results reported 
by Goldberg.® 

Summary 


The effectiveness of Xylocaine as a local anesthetic agent has been studied 
(1) by measuring tooth response to graded electrical stimulation, and (2) by 
observing clinieal effectiveness in dental surgical procedures. From these 
studies, the following conclusions are justified : 


1. Xyloeaine produces a more profound anesthesia than-does procaine. 
Since rapidity of action, spread, and duration of anesthesia may be a function 
of depth of anesthesia, any conclusions concerning these factors are limited 
to the volumes and concentrations used in this particular study. 

2. The onset of anesthesia is more rapid with Xylocaine than with 
procaine. 

3. The spread of anesthesia is greater with Xylocaine. 

4. Duration of anesthesia is longer with Xylocaine. 

5. No differences were noted in blood pressures, pulse, amount of pain, 
bleeding, and the number of untoward incidents at operation, nor in the amount 
of postoperative pain. 


The authors wish to express their indebtedness to Dr. Richard Manly, Director of Re- 
search, for his invaluable suggestions, and to Miss Mildred Sova, R.N., who aided us in the 
clinical phase of the study. 
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Oral Roentgenology 


EVALUATION AND CORRECTION OF FAULTS AND ERRORS MOST 
FREQUENTLY ENCOUNTERED IN THE PRACTICE OF 
INTRAORAL ROENTGENOGRAPHY 


Martruew Lozirr, B.S., D.D.S.,* New York, N. Y. 


f THE practice of intraoral roentgenography we are usually concerned with 
investigation of comparatively fine and minute organs (lamina dura, perio- 
dontal membrane and crest, pulp and pulp horns), with examination of hard and 
soft tissues sometimes grossly differing in density and thickness with each in- 
dividual patient and with each area of investigation. We are also concerned 
with perusal of osseous and dental structures subject to anatomical variations 
and, being partly or fully covered and frequently out of sight, to a degree in- 
visible to the operator. 

We are not infrequently being confronted here with superimposition of the 
area to be examined by dense and sometimes confusingly interfering neighboring 
structures. The handling of the exceedingly delicate and easily vulnerable 
film emulsion, together with the uncertain elements of exposure timing, illumina- 
tion, fogging, processing solution temperature, potency, and purity, is still an- 
other factor here to be taken into consideration. 

In view of what has just been said, it becomes readily obvious why faults 
and errors oceur here so frequently, in spite of every care and precaution. 
Would it not, therefore, be advisable to regard each new roentgenograph in the 
light of an experiment, and when the former does not appear to be entirely 
satisfactory, its shortcomings to be ascertained carefully and proper means for 
correction decided upon before another examination is undertaken. 

Among the various errors and faults most frequently encountered in intra- 
oral roentgenography, the following, together with their respective corrective 
measures, may be cited. 


1. Incorrect Vertical Dimension.—Whenever a roentgenograph displays 
an incorrect vertical dimension, the region under examination being displayed 
as either elongated or foreshortened, the correction may be effected, first, by 
improved alignment of the tooth under examination (the tooth, except when 
dealing with a molar, should be aligned perpendicularly to the plane of the 
floor; the nose-ear and the lip-ear line landmarks may be entirely disregarded), 
and, second, through a change in the previously employed verticohorizontal 
angulation. 


*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital; 
Former Attending Oral Surgeon, Bellevue Hospital. 
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Thus, if an upper tooth is found to be elongated, a few degrees are added 
to the previously employed angulation, the number of degrees depending up- 
on the extent of the elongation. For example, to correct a slight elongation 
of an upper canine for which the standard verticohorizontal angulation of 
+45° was originally used, add two or three degrees to the angulation, employ- 
ing either +47° or +48° angulation for the new exposure. 

If an upper tooth is found to be foreshortened, a few degrees are deducted 
from the previously employed angulation, the number of degrees depending 
upon the extent of the foreshortening. For example, to correct a slight fore- 
shortening of an upper premolar for which the standard verticohorizontal 


angulation of +32° was originally used, deduct two or three degrees from the 


angulation, employing either +30° or +29° angulation for the new exposure. 

On the other hand, if a lower tooth is found to be elongated, a few degrees 
are deducted from the previously employed angulation, while if it is found to 
be foreshortened, a few degrees are added. For example, to correct a slight 
elongation of a lower molar, for which the verticohorizontal angulation 
originally used was +2°, deduct three degrees, employing -1° angulation for 
the new exposure. To correct a slight foreshortening of a lower canine, for 
which the standard verticohorizontal angulation of —30° was originally used, 
add three degrees to this angulation, employing —27° for the new exposure. 

2. Inadequate Display of the Pericemental Membrane and/or Lamina 
Dura.—If the roentgenograph does not clearly display the pericemental tissue 
and/or the lamina dura of the tooth under examination, a better alignment 
of the crown of the tooth (the tooth, except when dealing with an upper 
or lower molar, should always be aligned perpendicularly with the plane of 
the floor) and a more aceurate alignment of the cone-directional line* with the 
directional plane of the tooth will usually reetify this serious shortcoming. 

Inadequate display of the periodontal membrane about the mesial root of 
a lower molar, as well as of the root structure itself, is quite a frequent oe- 
currence. For correction of this shortcoming, align the cone-directional line 
only with the mesial surface of the tooth to be examined. 

3. Overlapping of Interproximal Surfaces——When the roentgenograph 
discloses overlapping of the interproximal surfaces of the teeth under exam- 
ination, an error most frequently encountered in examination of the posterior 
teeth, accurately aligning the cone-directional line with the interproximal sur- 
face of the tooth in question will do away with the overlapping. 

To correct overlapping in Bitewing exposures, the operator must at all 
times face the area of examination during the alignment, in order to be in line 
with the cone-directional line and the interproximal space under examination. 
Such position of the operator is attainable with the employment of the author’s 
technique, which was described and illustrated in a previous issue of ORAL 
SURGERY, ORAL MEDICINE, AND ORAL PATHOLOGY. 


*By the “cone-directional line’ is meant the straight vertical line bisecting the upper and 
the lower surfaces of the pointed x-ray cone, and employed to visualize the (invisible) path 
of the central ray, which it simulates. By the ‘directional plane of the tooth’’ is meant an 
imaginary line observed in the center of the labial surface of the crown of an anterior tooth 
and in the center of the occlusal surface of a premolar and molar, the line being parallel to 
the mesial and distal surfaces of the tooth. The plane, when visualized correctly, would 
figuratively cleave the crown of an anterior tooth and the occlusal surface of a posterior tooth 
into two even halves. 
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4. Incomplete Display of Pathosis—When the roentgenograph fails to 
show the existing lesion in its entirety, a not infrequent occurrence in intra- 
oral roentgenography, correction can be effected either by a more accurate 
location of the film packet in relation to the area of examination and/or a 
slightly different verticohorizontal angulation, one usually requiring a cor- 
rection of elongation. Frequently more than one additional roentgenograph 
may be required to obtain adequate and satisfactory display of the existing 
lesion as well as its proper relation to the surrounding uninvolved tissue. 
Whenever an area of pathosis is very extensive, an extraoral approach must 
be resorted to. 

For accurate location of the film packet, the following factors should be 
observed : 


a. When examining upper molars, the center of the film packet is best 
located at the tooth to be examined. It is positioned one-quarter inch below 
the occlusal surfaces of the molars and premolars. The free border of the 
packet is aligned parallel with the occlusal surfaces of the teeth. 

b. When examining lower molars, the center of the film packet is best 
located at the tooth to be examined. It is positioned one-sixth inch above the 
occlusal surfaces of the molars and premolars. The free border of the packet 
is aligned parallel with the occlusal surfaces of the teeth. 

ce. When examining upper canines, the center of the film packet is best 
located at the tooth. The free border of the packet is best not aligned parallel 
with the incisal surfaces, the distal corner being positioned considerably lower 
than the mesial. 

d. When examining lower canines, the center of the film packet is best 
located at the tooth. The free border of the film packet is best not aligned 
with the incisal and occlusal surfaces of the teeth, the distal corner being 
considerably above the mesial. 

e. When examining the upper premolars, the mesial aspect of the film 
packet is best aligned with the mesial surface of the corresponding lateral 
incisor. The free border of the film packet is somewhat in line with the in- 
cisal surfaces of the lateral incisor and canine, but as it extends distally it is 
aligned considerably below the occlusal surfaces of the premolars and molars. 

f. When examining the lower premolars, the mesial aspect of the film 
packet is aligned with the mesial surface of the corresponding lateral in- 
cisor. The free border of the film packet is somewhat in line with the incisal 
surfaces of the lateral incisor and canine, but as it extends distally it is aligned 
considerably above the occlusal surfaces of the premolars and molars. 


5. Superimposition.—If any of the neighboring dense anatomical struc- 
tures, such as the malar bone and process, the symphysis, the mental pro- 
tuberance, the coronoid process, or the nasal structures, interfere with clear 
portrayal of the tissue under examination, a change in the location of the point 
of incidence will, as a rule, effect a decided improvement. When the coronoid 
process happens to obstruct the tuberosity and/or the upper third molar re- 
gion, making the exposure with the patient’s mouth wide open (a practice 
which ordinarily is not recommended) will do away with the superimposition. 
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The frequently encountered superimposition of the upper molar roots by the 
malar bone and process can usually be overcome when the point of incidence 
is on line with the lower border of the film packet. 


To avoid superimposition in all the other regions of the upper and lower 
maxillae, the point of incidence is best located exactly at and very slightly 
above the necks of the teeth to be examined in the upper jaw and exactly at 
and very slightly below the necks of the teeth to be examined in the lower jaw. 


6. Lack of Proper Contrast and Density.—If the processed roentgeno- 
graph does not seem to display satisfactory contrast (relation which the colors 
in the roentgenograph bear to each other in chromatic sense) or density 
(degree or depth of black color in the processed roentgenograph), appearing 
either too dark or too light in composition and color, this condition may be 
either partly or entirely attributed to one or a combination of the following 
factors: 

a. Underexposure-—Whenever there is any doubt as to the correct ex- 
posure time necessary for a particular area to be examined, moderate over- 
exposure should be resorted to. 

b. Incorrect Processing —With the employment of the precision-inspec- 
tion method of processing, developing the medium-speed film at a correct 
temperature up to the moment when all of the tooth and bone image has dis- 
appeared from its surface, the film assuming a densely black color, will 
result in producing a roentgenographie image of proper density and con- 
trast, providing, of course, all the other essential factors were taken into 
consideration. 

c. Exhausted and/or Contaminated Processing Solutions —Employment 
of fresh, undiseolored and uncontaminated developing solution and a sufficiently 
potent and uneontaminated fixing solution is a prerequisite for production 
of satisfactory roentgenographs. 

d. Processing in Solutions of Improper Temperature.—Unless a special type 
emulsion film is being employed, one able to withstand high temperature process- 
ing well beyond the safe range for chemical fog (such as the E. K. Rapid-Process 
film), processing should be done in solutions not below 62° F. and not above 
68° F. 


7. Lack of Detail and Crisp Definition—The following factors may be 
responsible either partly or fully for this very serious shortcoming : 


a. Movement.—Maximum immobility of the x-ray apparatus, film packet, 
and the patient must be obtained and steadily maintained during the entire act 
of exposure. 

b. Inadequate Contact Between the Film Packet and the Tissue It Rests 
Upon.—Opinions to the contrary, it will be found that in order to obtain a bet- 
ter roentgenographie definition, close contact between the film packet and the 
tissue it is resting upon is at all times essential. 

c. Employment of Inadequate Milliamperage During Exposure.—With the 
employment of a ten-milliampere x-ray tube, one usually used for dental roent- 
genography, the milliammeter during exposure should register exactly ten 
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milliamperes. Making the exposure with less milliamperage, particularly when 
the exposure time was not increased proportionally, will frequently result in 
lack of detail, while making the exposure with more milliamperage will within 
time irreparably distort the foeal spot found on the target of the x-ray tube. 

d. Employment of Old, Outdated Film Material or Films Which Were 
Subjected to Secondary Radiation—Only roentgenographs made from fresh 
films, films used before the expiration date found on each film box container, 
will display fine detail and adequate definition so essential for diagnosis. All 
unexposed film material should at all times be carefully safeguarded from the 
ever-present secondary radiations in and about the x-ray apparatus. A lead- 
lined box of suitable size or a film safe obtained from the manufacturers is an 
adequate protection against secondary and all other stray radiations. 

e. Employment of an X-ray Tube With a Distorted Focal Spot.—When a 
ten-milliampere tube is repeatedly operated at more than ten milliamperes, the 
focal spot found on the target of the tube, one responsible to a considerable ex- 
tent for the quality of definition of the roentgenographic image, may become 
grossly distorted and irreparably damaged. Close observation of the milli- 
ammeter during the exposure is essential. 


8. Fog.—A fogged roentgenograph is characterized by the absence of 
clearly perceived white and light gray shadows, as well as a general lack of 
clarity, brilliance, and detail. It is a fault not infrequently encountered in 
intraoral roentgenography and, being detrimental to rendering accurate diag- 
nosis, should be avoided. Among the principal classifications, causes, and 
sources of photographie fog formation, the following can be described : 

a. Light Fog—This fog on the processed roentgenograph is due to some 
light, either natural or artificial, entering the processing room through a key- 
hole or cracks above, below, and along the sides of the door. It has been found 
that white light may also penetrate through minute cracks or openings around 
the wall or window joints and not infrequently through a small opening in 
the safelight lamp itself. 

Fogging may also be caused by reflection of white glare from the oper- 
ator’s gown and from a shiny metal or porcelain fixture (found in the 
processing room), by the safelight illumination upon the undeveloped emul- 
sion; by the direct light of the safelight lamp striking the film surface con- 
tinually during the developing, and by inspection of the film too soon and 
too often after it was immersed in the developer. 

Employment of an ordinary small red bulb for processing purposes in 
place of a regulation-type safelight lamp, together with the prescribed glass 
filter and suitable electric bulb, will invariably fog the emulsion. 

b. Aerial Fog.—This type of fog is created by holding the partly developed 
film out of the developer at long intervals for inspection purposes, and thereby 
producing some oxidation of the solution on the film surface. 

c. Fixer and Developer Fog.—The potent chemical properties of the proc- 
essing solutions have a pronounced though sometimes an undiscernible-to-the-eye 
fogging effect upon the emulsion of the processed film. Replacing a fixed film, 
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after it is washed off in water, into the developing solution for a few minutes 
will disperse the fog caused by the fixer. This procedure can be carried out 
safely in white light. Immersing a developed film into a hardening bath before 
depositing it into the fixer will dispense with the fog caused by the developer. 

d. Chemical Fog.—This fog is caused by the use of aged film material, stale 
or exhausted processing solutions, by processing of nontropical film emulsions in 
warm solutions, by leaving fingerprints on the wet film surface during process- 
ing, and by staining the film surface while removing it from its packet. 

e. Radiation Fog.—This type fog is caused by primary or secondary 
radiations affecting the unprotected exposed or unexposed film. 

f. Greenish Fog—tThis fog is usually caused by a contaminated or ex- 
hausted fixing solution, which is not sufficiently acid to neutralize the alkalinity 
of the developing solution. 

g. Yellowish-brown Fog.—This type fog is ordinarily caused by inadequate 
fixation and/or insufficient washing of the fixed film, causing: formation of 
silver sulfide stains on the film surfaces. Unless the fixation period is extended 
to twenty minutes or longer, followed by washing in cold, preferably circulating 
water for at least an hour or longer, the yellowish-brown stain, at first entirely 
imperceptible, will within a short period of time completely destroy the useful- 
ness of the roentgenograph. 


9. Incorrect Free Film Margin.—If a roentgenograph displays an improper 
or asymmetrical free film margin, a frequently encountered error, a more ac- 
curate alignment of the film packet margin in relation to the occlusal or in- 
cisal surfaces of the teeth during the placement of the packet, together with 
its more adequate adaptation and retention, is necessary for correction. A 
common error observed is lack of an adequate free film margin in the max- 
illa and presence of excessive margin in the mandible. To correct the former, 
the film packet, while it is being positioned, should extend just one-quarter 
inch below the molars. To correct the latter, the following measures should 
be adopted: 


a. Before introducing the film packet into the mouth, always provide 
adequate room for it under the patient’s tongue. 

b. Introduce the film packet in a decidedly slanting position with its 
lower margin toward the base of the tongue. 

ec. Position the film packet, with its lower corners adequately relieved, 
carefully and painlessly. 

d. After obtaining the proper free film border (which in the molar region 
should extend one-sixth inch above the ocelusal surfaces of the teeth) and 
before releasing yeur finger from the packet, obtain its adequate retention 
by the patient. 

e. Use the smaller-size, No. 0, periapical film packet in examination of 
lower canines and incisors, as well as in examination of edentulous lower 
molar regions. 

Outlining on the film packet with a pencil line the required free film 
border before positioning the film in the mouth may sometimes be helpful. 
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10. Distorted Roentgenographic Image of an Impacted Lower Third 
Molar.— Whenever a roentgenograph of a completely impacted lower third 
molar displays the interproximal surfaces, located between the adjoining first 
and second molars, to be overlapping, it should best be considered distorted 
and unreliable for diagnosis, unless, of course, these two teeth are clinically 
observed to be grossly malaligned and overlapping. 

To correct this serious error, align the verticohorizontal angulation plane 
of the x-ray cone with the occlusal surface of the second molar and the path 
of the central ray (the cone-directional line) with the interproximal space lo- 
cated between the first and second molars. 


11. Distorted Occlusal View of an Impacted Lower Third Molar.—When- 
ever any portion of the roots of the first and second molars, adjoining the 
impacted third molar, are being displayed on the occlusal roentgenograph, 
the latter should best be assumed as distorted and not portraying the true 
position of the impacted tooth in its relation to the bueceal and lingual plates. 
A correctly reproduced occlusal view of the impacted molar will ordinarily 
portray only the occlusal surfaces of the adjoining first and second molars. 
To correct this entirely avoidakle error, carefully align the central ray (cone- 
directional line) with the long axis of the adjoining second molar. 


12. Imperfect and Damaged Film Surface.—Since film emulsion is ex- 
tremely susceptible to any mechanical and chemical injury, to prevent dam- 
aging it every possible precautionary measure should be exercised from the 
time the film is removed from the film safe to the time when the processed film 
is being examined after it is mounted. This consistent care is quite necessary 
and considered as good practice, since any damage to the film emulsion is usu- 
ally irreparable. 

Among the mechanical injuries readily inflicted, though easily avoidable, 
upon the film emulsion, the following can be described : 


a. Heavy Black Streaks Found on the Corners of the Processed Film.— 
These are caused by careless and forceful breaking of the film packet before it 
is inserted into the mouth. Gently rolling or bending the packet corners will 
do away with this unsightly mishap. 

b. Irregular Bruises and Small Scratches of the Film Surface.—This in- 
jury is usually caused by repeated impact of the wet film surface against an- 
other film or nearby object, when it is hung up to dry near an open window 
or a revolving fan. 

c. Generally Imperfect and Damaged Film Surface——When particles of 
flying dust settle upon a wet film surface, it may become sufficiently damaged 
to make it diagnostically unsuitable. Drying of films should be undertaken 
in a clean and dustless place, preferably away from an open window. 

To dispel the ever-present possibility of the black paper found on either 
side of the film in the film packet from adhering to the film and thus dam- 
aging it sometimes irreparably, the film packet should be thoroughly blotted 
and otherwise dried as soon as it is removed from the patient’s mouth. 
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Among the many chemical injuries sometimes inflicted upon the film emul- 
sion, the following ean be cited: 


a. Orange peel blistering or reticulation, caused by processing in warm 
solutions or washing in warm water. 

b. Tiny white spots or dots due to air or carbon dioxide bubble formation 
and to floating foreign particles usually result from inadequate agitation of 
the film in the fixing solution. The floating foreign particles, sometimes found 
in the processing room, come from the evaporation of the spilled processing 
solution which was allowed to dry instead of being wiped away immediately. 

e. Two short parallel white streaks sometimes encountered on one of the 
borders of a processed film are due to the employment of a film clip contam- 
inated in old processing solution. To avoid this mishap, film clips, after being 
used onee, should always be washed in running water before used again. 

d. Presence of white scum on processed film is due to processing in fixing 
solution with a decidedly milky-like appearance. Four principal factors may 
be responsible for such condition of the fixer: 


1. Inadequate rinsing of films after they are removed from the developer 
containing sodium earbonate. This chemical, when deposited into the fixer, 
tends to precipitate a sludge of aluminum sulfate. 

2. Inadequate or incorrect mixing of the fixer chemicals during the 
preparation of the solution. 

3. Using water of different temperatures during the preparation of the 
fixer. 

4. Ignoring the manufacturer’s instructions as to which chemical should 
be mixed and added first during the preparation of the fixer. 

The employment of either fully prepared or concentrated processing solu- 
tions to which only water need be added is recommended at all times for bet- 
ter results in processing. 


e. Black spots or irregular black lines on the roentgenograph are usually 
due to statie electricity. Careful nonhurried handling of the film packet while 
it is being opened will obviate this mishap. 

f. Small irregular dark spots are usually due to dust particles found 
sometimes floating in the processing room and adhering to the surface of the 
stripped film before it was inserted into the processing solution. 

g. Small, irregular light spots or depressions are caused by water drops 
getting on the film surface after the film is dry. 

h. Irregularly shaped dark brown stains are usually due to employment 
of contaminated processing solutions. 

i. Frostlike stains are usually due to inadequate washing of the proc- 
essed film. 

j. Creseent-shaped marks are due to rough and too vigorous handling of 
the film packet. 

k. When the roentgenograph, after it is removed from the fixer, displays 
an irregular blotch, usually due to incomplete fixation, redepositing the film 
into the fixer and agitating it there for a few minutes will completely correct 
this otherwise irreparable fault. 
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13. Incomplete Registration of the Roentgenographic Image.— When some 
portion of the roentgenograph appears to be blank or void of image, the blank 
portion being horizontal and throughout the length of the film surface, it is 
evident that the film during its suspension in the processing tanks was not 
completely covered by either one or both of the processing solutions. The 
obvious correction here is to maintain the processing solutions at a proper 
level, particularly the readily oxidizing developer. 

When the blank area on the processed roentgenograph appears to be 
curved, the indication is that either the x-ray beam was badly misdirected 
or the point of incidence incorrectly established. The latter should be aligned 
with the center of the film packet, except in the examinations of upper molars, 
where it is aligned with the lower border of the packet. 

When the roentgenograph displays an irregular radiopaque or radio- 
lucent blank area or bloteh, which is evidently an artifact, it is probably due 
to the film accidentally adhering to an adjoining film or to the wall of the 
processing tank during processing. To prevent this, it is essential to maintain 
proper distance between films during processing, while employment of im- 
proved-shaped film clips, as designed by the author, will completely do away 
with the possibility of films clinging or resting against tank walls, 

When the roentgenograph exhibits an irregular jet-black margin around 
its periphery or on one of its corners, the indication is clear that the film 
packet was not properly sealed and admitted a small amount of light on the 
unexposed film before the exposure. 


14. Foreign Images Displayed on the Roentgenograph.—These may occur 
when objects such as the metallic rims of the patient’s eyeglasses, a finger ac- 
cidentally projected between the film packet and the x-ray beam during ex- 
posure, or particles of rubber or lead happen to be lying in the cone of the 
x-ray tube and are inadvertently interposed between the film and the passing 
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Professional News Items 


The First Tumor Consultative Board and Clinic in a School of Dentistry 


Purpose: To provide a consultative service which any member of the dental or medical 
profession may attend, with or without a patient, for oral tumor diagnosis. 


Meeting: Every Friday—9:00 to 11:00 a.m. 
Clinie Building, 
16th and Los Angeles Streets, 
Los Angeles 15, California. 


Board: Chairman Howard F. Eckes, D.D.S. 
Professor of Surgery Newman Brownson, D.D.S. 
Tumor Consultant George 8. Sharp, M.D. 
Oral Diagnosis ’aul Hamilton, D.D.S. 
Surgical Prosthesis Vernon L. Littlejohn, D.D.S. 
Oral Pathology Ernest M. Hall, M.D. 
Secretary Robert W. Thompson, D.D.S. 


This professional service now is made available to the members of the dental and 
medical professions by the Faculty of the School of Dentistry, University of Southern Cali- 
fornia, with the cooperation of the United States Public Health Service and the American 
Cancer Society. Inquiries or appointments for patients should be directed to: 


Miss Shirley J. Carson, Secretary, 
Telephone: Prospect 2311. 


Mouth Cancer and the Dentist 


‘“Members of the dental profession hold a position of unique advantage in the early 
diagnosis and prophylaxis of cancer of the oral cavity,’’ writes Dr. Hayes Martin in a 
forthcoming brochure: Mouth Cancer and the Dentist. These tumors commonly occur in 
persons who enjoy apparently perfect health, and many have seldom, if ever, needed to 
at least for any complaint that would require a thorough examination 





consult a physician 
of the oral cavity. The medical profession is powerless to assist this group of people. 
Not so the dentist. He sees most of his patients once or twice a year for a thorough 
examination of the teeth and so can scrutinize the oral cavity periodically under the most 
desirable conditions. He can inspect and palpate the tongue, floor of the mouth, gums, palate, 
and cheeks, and note on his records any departure from the normal. Such a routine exam- 
ination would require but a few minutes and would undoubtedly be highly appreciated by the 
patient. Should the dentist detect anything that would point to cancer or a precancerous 


lesion, he can recommend and refer the patient for the necessary medical study. 
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If the dentist does not avail himself of this unusual opportunity for the early recognition 
of cancer, the irreparable loss to the patient and to the public health is obviously great. If 
he does, he may be able to help his patient avoid the great suffering incident to advanced and 
incurable cancer of the oral cavity—may be able to prolong life and fruitful living. 

The brochure discusses in detail the lesions indicating cancer or precancerous conditions, 
the necessary steps to be taken by the dentist in the diagnosis of these suspicious lesions, and 
the indications and precautions to be observed, dentally, before and after treatment has been 
instituted for the cancer. This discussion is amplified and pointed up by a profuse number 
of illustrations both in black and white and in color. 

Mouth Cancer and the Dentist will be published in October, 1949, by the American 
Cancer Society and will be made available to all dentists in the United States. 
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Collective Review 


TEMPOROMANDIBULAR JOINT DISEASE 
Hersert A, Markowitz, M.D.,* Anp Roger G. Gerry, D.M.D.** 


Section I. Statistical Evaluation of Temporomandibular Disease 


TEMPOROMANDIBULAR ARTHRALGIAS 
The Problem.— 


Introduction.—The purpose of this project has been to arrive at a system 
of diagnosis for the various arthralgias affecting the temporomandibular ar- 
ticulation and to evaluate the various forms of therapy which may be used in 
their treatment. It was felt that any attempt to carry out this aim should in- 
clude, so far as is possible, a thorough review of the anatomy, physiology, 
radiology, histology, and pathology of this area. 

The literature, from very early times, contains a wealth of information, 
some of which is very questionable, on this subject. There are a number of 
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The opinions contained in this article are those of the writers alone and do not necessarily 
reflect the attitude of the Navy Department. 
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**Commander, D.C., United States Navy. 
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anatomic and histologic discussions, but a large part of the diagnostic and 
therapeutic writings deal with the prosthetic and auditory components of the 
articulation, and with the treatment of relatively rare conditions such as neo- 
plasm or ankylosis. 

A brief résumé of the literature dealing with this subject is given for his- 
torical interest. In 1785, Ferrein,’ writing in the Collection D’Academique, 
stated, ‘‘Movements of the lower jaw are not well understood and much that has 
been written of them is at least faulty.’’ This statement is still correct, and 
almost every conclusion in the literature has been questioned by other writers. 

With reference to articulations in general, in 17438, William Hunter? 
described the presence of synovial fluid in joints and stated that adult articular 
cartilage was avascular and without nerve supply. Hunter influenced later 
writers, and Leidy,* writing more than one hundred years later, reiterated his 
findings and added that this avascularity was desirable as it prevented inflamma- 
tion. Leidy* also wrote that articular surfaces were not covered by synovial 
membranes, a point agreed on by modern writers.* Redfern,’ in 1850, wrote 
that uncomplicated cartilaginous lesions tended to repair by fibrosis and that 
cireumscribed destruction of the articular cartilages did not tend to involve 
the other tissues of the joints. Politzer,® an otologist, stated that destructive 
processes of the temporal bone rarely involved the temporomandibular articula- 
tion and observed movement of the cartilaginous part of the anterior wall of 
the auditory meatus corresponding to condylar movement. 

Quain and Wilson’ illustrated the articular dise extending considerably 
more posteriorly than anteriorly over the condyle, and stated that the purpose 
of the fibrocartilaginous disc was to permit perfect adaptation of the articular 
surfaces notwithstanding their inequalities. Morris,* in an early edition, wrote 
that the posterior part of the capsule checked anterior condylar excursion, 
which never reached the crest of the articular eminence. He added that the 
mandible fell, essentially of its own weight, and that the external pterygoid 
muscles and spheno- and stylomandibular ligaments were of little value in open- 
ing. He observed that the dise moved with the condyle and was sometimes per- 
forated. Luce? made an attempt to photograph condylar movement by using 
a framework attached to the lower incisors and outlining the mandible. He 
observed that the condyle frequently went beyond the articular eminence in 
anterior excursion; that the condyle never rotated; that condylar range was 
about one-third incisal range; and that the condyles moved in a curve with the 
coneavity upward. 

Mills and Humphreys’? called all joint inflammation acute arthritis, and 
deseribed a number of suppurative processes of the temporomandibular articula- 
tion. They described tuberculosis and polyarticular osteoarthritis as being the 
only eauses of chronic arthritis of the temporomandibular articulation, but 
omitted any mention of subluxation, traumatie occlusion, or residuals of frae- 
tures as etiological factors. The report made by Prentiss'! in 1918 presumed 
that, with loss of teeth, muscle pull approximated the articular surfaces with 
atrophy of the menisci, and that unilateral loss of teeth caused unequal atrophy 
of the menisci. Many later writers were influenced by Prentiss’s researches. 
Summa,” writing at the same time, coneurred, and added that complete edentia 
eaused perforation of the dises which were avascular and had no repair power. 

Lord,'* whose investigations of the anatomy and function of the temporo- 
mandibular joint form the basis of contemporary opinion, observed that the 
condyle moved in a straight line and demonstrated the role of the external 
pterygoids and stylo- and sphenomandibular ligaments in condylar excursions ; 
he corroborated his earlier findings by the study of a skull with a diseased 
temporomandibular joint." 

The previously mentioned writers have described mostly the anatomy, his- 
tology, and pathology of the temporomandibular articulation. Another and 
perhaps larger group of writers described the relationship of the temporo- 
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mandibular articulation to the construction of dental prostheses. Many pros- 
thodontists observed a correlation between edentia and hearing loss, and later 
otologists became interested in this phase of the problem. In 1854 Crane’ ob- 
served that the hearing of a patient who had been long edentulous improved two 
weeks after satisfactory dentures were placed. Wilson’® stated that the man- 
dible is not a Class III lever and that the axis of rotation is located on the con- 
dylar neck. He added that temporomandibular movements are of minor im- 
portance in denture construction. Kirk" stated that so far as opening and 
closing of normal ranges is involved the mandible is a Class III lever. He added 
that the denture bears the main stress of mastication and prevents backward 
thrust of the condyles against the tympanic plate producing deafness. 

Monson'* observed that in age there is decrease of distance from condyles 
to mesioincisal angles and increase in intracondylar distance whieh produced 
a backward thrust of the condyles causing them to encroach on the auditory 
canals. He added" that in some cases the canal was entirely occluded producing 
hearing loss, insomnia, and tinnitus, all of which improved when the mouth was 
opened. Wright's?’ findings coneurred with Monson’s. Wright observed that 
few cadavers with normal dentitions have perforated tympanic plates and that 
the temporomandibular joints usually beeome painful after teeth are lost. 
Maves*' wrote that the Eustachian tubes were compressed in mandibular over- 
closure and that the patient complained of deafness and headaches, and was 
usually unaware of temporomandibular abnormality. He also felt that re- 
truded condyles exerted pressure on the auriculotemporal nerve and the chorda 
tympani. Seaver®? observed that in malocclusion abnormal movements and 
posture initiated increased labyrinthie pressure. Babbitt? stated, ‘‘ Experience 
of important eases in the wearing of artificial blocks to accomplish this has not 
demonstrated relief to deafness or tinnitus.”’ 

Occurrence of Problem—During the course of the project it was felt that 
some measure of the incidence of temporomandibular arthralgias should be de- 
termined, and, if possible, the influence of dental conditions coincidental with 
the arthralgias. Bowman?! observed temporomandibular arthrosis in one-third 
of 1,350 adults, and found no difference in the occurrence of symptoms in in- 
dividuals with normal bites, end-to-end bites, deep overbites, and lack of pre- 
molar-molar support. He observed that persons wearing dentures had a higher 
incidence of arthrosis. 

A group of 700 unselected individuals were examined at the United States 
Naval Hospital, Philadelphia.* While no record of the ages of the ‘‘normal’”’ 
study group was kept, it is believed that about 50 per cent of the individuals 
examined in this group were healthy men between the ages of 19 and 30. 

Temporomandibular arthralgia was classified as being absent, occasionally 
present, and frequently present. Presence of objective signs of temporoman- 
dibular abnormality which were not disturbing to the individual were also 
noted, as were histories of trauma to the articulation and any anomalies as a 
result of intentional abnormal mandibular movements on the part of the patient. 

Dental conditions were classified as edentulous whether dentures were worn 
or not; normal occlusion, which we accepted as meaning sufficient teeth to sup- 
port the masticatory mechanism with normal bilateral excursion of the mandible, 
and with reasonably normal vertical dimension. Bites were considered closed 
when the lower incisors were in contact with, or almost in contact with, the 
palatal mucosa, and when facial measurements with the Willis device” indi- 
eated overelosure. Open-bite was considered to mean vertical separation of 
incisal edges of anterior teeth of 1 mm. or more. Abrasion involving half the 
vertical dimension of the anterior teeth was noted as such, separately, and also 
considered in the closed-bite group. 


*The United States Naval Hospital, Philadelphia, is a military hospital with Veterans 
Administration and Family Hospital components, so a good cross section of patients ranging 
from adolescence to senility, male and female, sick and well, could be obtained. 
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It is recognized, now, that more informative findings would have been ob- 
tained if edentulous individuals with and without dentures had been listed 
separately, and if a record had been kept of all partially edentulous individuals 
without adequate posterior occlusion. (Tables I to XIV.) 

It is interesting to note that while the open-bite group gives the highest 
percentage of abnormalities, it is really too small (twelve cases) to be considered. 
The closed-bite group presents the largest fair cross section of abnormalities 


TABLE I, INCIDENCE OF TEMPOROMANDIBULAR DYSCRASIA 








NUMBER PER CENT 

No subjective or objective findings F 503 72.0 
Occasional pain 37 5.2 
Frequent pain 45 6.4 
Objective temporomandibular signs only 

(Clicking, snapping, etc.) 115 16.4 

700 100 

Total temporomandibular dyscrasia 197 28.0 








TABLE II, DENTAL CONDITIONS OBSERVED* 








NUMBER PER CENT 

Normal occlusion 530 
Closed-bite 97 
Open-bite 12 
Loss of lateral excursion 36 
Edentulous 34 
709 
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More than seven hundred conditions were noted as nine patients combined closed-bite with 
loss of lateral excursion. 
*See definitions given previously. 


TABLE III, ADDITIONAL PERTINENT CONDITIONS 








NUMBER PER CENT 
History of trauma 55 7.9 
Very marked abrasion 12 1.6 
Habitual abnormal movements 3 0.5 








TABLE 1V. INCIDENCE OF TEMPOROMANDIBULAR ARTHRALGIA IN INDIVIDUALS WITH NORMAL 
OccLuSION, INCLUDING THOSE WITH TRAUMATIC HISTORY 








NUMBER PER CENT 
No subjective or objective findings 401 
Occasional pain 
Frequent pain 
Objective temporomandibular signs only 





Total temporomandibular dyscrasia 





TABLE V. INCIDENCE OF TEMPOROMANDIBULAR ARTHRALGIA IN INDIVIDUALS WITH NORMAL 
OCCLUSION AND WITH TRAUMATIC HISTORY 








NUMBER PER CENT 
No subjective or objective findings 9 30.0 
Occasional pain 4 13.3 
Frequent pain 10 33.3 
Objective temporomandibular signs only 7 23.3 
30 100.0 
Total temporomandibular dyscrasia 21 70.0 
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INCIDENCE OF TEMPOROMANDIBULAR ARTHRALGIA IN INDIVIDUALS WITH CLOSED- 
Bite INCLUDING THOSE WITH TRAUMATIC HISTORY 














NUMBER PER CENT 
No objective or subjective findings 55 56.7 
Occasional pain 14 14.4 
Frequent pain 12 12.4 
Objective temporomandibular signs only 16 16.5 
97 100.0 
Total temporomandibular dyscrasia 42 43.3 





TABLE VII. 


CLOSED-BITE INDIVIDUALS WITH TRAUMATIC HISTORY 











NUMBER 


PER CENT 





No subjective or objective findings 
Occasional pain 

Frequent pain 

Objective temporomandibular signs only 


Total temporomandibular dyscrasia 


8.5 
41.5 
41.5 

8.5 

100.0 
91.7 





TABLE VIII. CLOSED-BirTE—LOss Or LATERAL EXCURSION—NO HISTORY OF TRAUMA 














NUMBER 


PER CENT 





No subjective or objective findings 
Occasional pain 

Frequent pain 

Objective temporomandibular signs only 


Total temporomandibular dyscrasia 


5 
] 
3 
0 
9 
4 


55.6 
11.1 
33.3 
00.0 
100.0 
44.4 





TABLE IX. CLOSED-BITE—MARKED ABRASION—NO HISTORY OF TRAUMA 




















NUMBER 


PER CENT 





No subjective or objective findings 
Occasional pain 

Frequent pain 

Objective temporomandibular signs only 


Total temporomandibular dyscrasia 


6 


54.5 
27.3 
0.0 
18.2 
100.0 
45.5 





TABLE X. OPEN-BiTE INDIVIDUALS INCLUDING Two 


PATIENTS WITH HIsToRY OF TRAUMA 











‘NUMBER 


PER CENT 





No subjective or objective findings 
Occasional pain 

Frequent pain 

Objective temporomandibular signs only 


Total temporomandibular dyscrasia 


5 
9 


reer 


_ 
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41.7 
16.7 
8.3 
33.3 
100.0 
58.3 








TABLE XI, 


INDIVIDUALS WITH UNILATERAL LOSS OF MANDIBULAR 


Five With History or TRAUMA 


[XCURSION INCLUDING 




















NUMBER 


PER CENT 





No subjective or objective findings 
Occasional pain 
Frequent pain 
Objective temporomandibular signs only 


Total temporomandibular dyscrasia 


21 


58.3 
13.9 
13.9 
13.9 
100.0 
41.7 
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TABLE XII. EDENTULOUS INDIVIDUALS INCLUDING FIVE WITH TRAUMATIC BACKGROUNDS 











NUMBER PER CENT 





No subjective or objective findings 26 76 
Occasional pain 3 
Frequent pain 

Objective temporomandibular signs only 


Total temporomandibular dyserasia 





TABLE XIII. INbDiIvipvALs WITH History or TRAUMA 


“PER CENT 




















No subjective or objective findings 25.4 
Occasional pain é 21.9 
Frequent pain 34.5 
Objective temporomandibular signs only 18.2 

100.0 
Total temporomandibular dyscrasia 74.6 








TABLE XIV. RECAPITULATION OF INCIDENCE OF PAIN IN Stupy GROUPS 








GROUP 
TOTAL SUB- WITH H!S- 
JECTIVE TORY OF 
AND OB- SUPERIM- 
GROUP JECTIVE POSED 
FINDINGS TRAUMA 
(PER 





Entire group (700 patients) — 

Normal bite (530 patients) 

Closed-bite 

Open-bite 58. Insignificant 
Unilateral loss of excursion 41.7 Insignificant 
Edentulous individuals 24, Insignificant 
Traumatized individuals 





and was the only group which existed combined with unilateral loss of man- 
dibular excursion, which is in itself an indication of temporomandibular ab- 
normality. Trauma seems to be an important factor, as 74.6 per cent of all in- 
dividuals in this category had complaints. 

It is worthy of observation that the edentulous group (34 individuals) had 
a lower percentage of abnormalities than either the normal group or the entire 
group. Of the eleven individuals with marked abrasion, none had frequent 
temporomandibular pain. The most significant fact seems to be that of a group 
of 700 unselected individuals 28 per cent had some sort of temporomandibular 
abnormality, and 6.4 per cent had sufficient temporomandibular pain that they 
had at one time or another sought treatment, while more than half the abnormal 
group (16.4 per cent) had objective signs of abnormality but no actual sub- 
jective complaints. 


Section II. Anatomic and Physiologic Considerations of Temporomandibular 
Disease 
THE FUNCTIONAL ANATOMY OF THE TEMPOROMANDIBULAR JOINT 
In this study 177 adult temporomandibular joints on cadaver specimens 
were examined. In addition, the temporomandibular joints of a stillborn, full- 
term fetus were studied.* 


*This study was undertaken with the ultimate object of acquiring an over-all picture of 
the structure, physiology, and unsolved problems of the temporomandibular joint as they are 
applicable to its disturbances. Consequently, much of the work is superficial as herein related. 
However, the importance of the material described in the literature and the various indi- 
vidual problems is fully appreciated by the writers. This investigation may serve as a 
stimulus for an attempt to solve some of the more definite problems at a future date. For 
similar reasons a complete discussion of the various anatomic and other fundamental factors 
which are universally acceptable and adequately described in the standard texts has been 
avoided. 
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The temporomandibular articulation has been the subject of numerous 
studies which have served to establish the general anatomical and functional 
characteristics of this joint. However, many controversial points relative t 
the structure and mechanical aspects of the joint have been raised in an attem 
to explain more accurately the basie pathology found in the frequent deran 
ments of this region. 

This work has been prepared with the view in mind of correlating 
knowledge with our own findings from the clinical and laboratory data ave 
The approach to the problems has been from the dental, medical, an 
pedie standpoint. 

As pointed out by Braus,?®° Burman and Sinberg,?’ and others, 
portant to recognize the ginglymo-arthrodial joint at either end of the 
as one half of a unit. The action of each joint is of necessity correlate 
ordinated with that of the other side so that motion in either joint i 
dependent of the other. This fact makes the temporomandibular join 
in that no analogous articular arrangement with an appreciable range o 
occurs in the body. 

The structural details of this articulation will be discussed acco 
the following outline: 


97 
27 


I. Osseous components 
A. Glenoid fossa and articular eminence 
B. Mandibular condyle 
II. Soft tissue components 
A. Capsule 
B. Intra-articular dise 
C. Synovial membrane 
D. Ligaments of the temporomandibular joint 
III. Mechanism of motion in the joint 
IV. Museular activation of the mandible 
V. Histologic components 


I. Osseous Components. 


A. Glenoid Fossa and Articular Eminence.—The fossa is formed as a de- 
pression on the inferior aspect of the squama of the temporal bone and is de- \ 
mareated posteromedially by the petrotympaniec fissure. .Its anterior wall, 
which is the only part actually involved in the articulation, is prolonged down- 
ward as the articular eminence (tuberele). This deepens the fossa and appears 
to offer a convenient ‘‘socket’’ for reception of the condyle, Actually, the joint 
has little ‘‘ball and socket’’ action. 

The depth and shape of the fossa vary considerably in individuals and vary 
slightly on either side of one individual. The average depth of the fossae on 
our specimens was 9.5 mm. (vertical depth from apex of fossa to a horizontal 
plane level with the erest of the articular eminence). The variations in depth 
of the entire group were from 4 mm. to 15 mm. Significant groups varied from 
6 mm. to 12 mm., whieh may be said to be the average range. Twenty-five per 
cent of the fossae were 10 mm. deep. 

The fossa is oval in shape, with its longest axis lying obliquely transverse, 
the medial depth being inclined dorsalward (posteriorly) at approximately a 
25° angle with the frontal plane (Fig. 1). Higley,?* with precise measurements 
of dried skulls, found this angle to be 20°. 

The articular eminence is curved so that it forms an are approximately 
one-fourth the cireumference of a cirele. The transverse length of the eminence 
varied from 18 mm. to 31 mm. It was marked in many instances by a groove 
running across its midportion (Fig. 1). 
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NUMBER PER CENT 
No subjective or objective findings 26 76 
Occasional pain l 3 
Frequent pain : 15 
Objective temporomandibular signs only 2 6 
4 100 
Total temporomandibular dyserasia 8 24 


TABLE XIII.) LNpivipvaLs Wirth History or TRAUMA 


NUMBER PER CENT 
No subjective or objective findings I4 25.4 
Occasional pain iS 21.9 
Frequent pain 19 34.5 
Objective temporomandibular signs only 10 18.2 
es) 100.0 
Total temporomandibular dyserasia HI 74.6 


TABLE XIV. RecAPITruULATION OF INCIDENCE OF PAIN IN StUDY Grours 


GROUP 
TOTAL SUB WiTH HIS 
JECTIVE TORY OF 
AND OB SUPERIM 
GROUP JECTIVE POSED 
FINDINGS PRAUMA 
(PER (PER 
CENT ) CENT ) 
Entire group (700 patients ) 28.0 
Normal bite (530 patients) 24.3 21.0 
Closed-bite 13.3 91.7 
Open-bite DS8.3 Insignificant 
Unilateral loss of excursion $1.7 Insignifieant 
Edentulous individuals 24.0 Insignificant 
Traumatized individuals 74.6 


and was the only group which existed combined with unilateral loss of man- 
dibular exeursion, which is in itself an indieation of temporomandibular ab- 
normality. Trauma seems to be an important factor, as 74.6 per cent of all in- 
dividuals in this category had complaints. 

It is worthy of observation that the edentulous group (384 individuals) had 
a lower percentage of abnormalities than either the normal group or the entire 
group. Of the eleven individuals with marked abrasion, none had frequent 
temporomandibular pain. The most signifieant fact seems to be that of a group 
ot 700 unselected individuals 28 per cent had some sort of temporomandibular 
abnormality, and 6.4 per cent had sufficient temporomandibular pain that they 
had at one time or another sought treatment, while more than half the abnormal 
group (16.4 per cent) had objective signs of abnormality but no actual sub- 
jective complaints. 


Section II. Anatomic and Physiologic Considerations of Temporomandibular 
Disease 
THE FUNCTIONAL ANATOMY OF THE TEMPOROMANDIBULAR JOINT 
In this study 177 adult temporomandibular joints on cadaver specimens 
were examined. In addition, the temporomandibular joints of a stillborn, full- 
term fetus were studied.* 


*This study was undertaken with the ultimate object of acquiring an over-all picture of 
the structure, physiology, and unsolved problems of the temporomandibular joint as thev are 
applicable to its disturbances. Consequently, much of the work is superficial as herein related, 
However, the importance of the material described in the literature and the various indi- 
vidual problems is fully appreciated by the writers. This investigation may serve as a 
stimulus for an attempt to solve some of the more definite problems at a future date. For 
similar reasons a complete discussion of the various anatomic and other fundamental factors 
which are universally acceptable and adequately described in the standard texts has been 
avoided. 
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The temporomandibular articulation has been the subject of numerous 
studies which have served to establish the general anatomical and functional 
characteristics of this joint. However, many controversial points relative t 
the structure and meehanical aspects of the joint have been raised in an attem 
to explain more accurately the basic pathology found in the frequent deran 
ments of this region. 

This work has been prepared with the view in mind of correlating 
knowledge with our own findings from the clinical and laboratory data avag 
The approach to the problems has been from the dental, medical, anc 
pedic standpoint. 

As pointed out by Braus,?° Burman and Sinberg,** and others, 
portant to recognize the gineglymo-arthrodial joint at either end of the 
as one half of a unit. The action of each joint is of necessity correlate 
ordinated with that of the other side so that motion in either joint i 
dependent of the other. This facet makes the temporomandibular join 
in that no analogous articular arrangement with an appreciable range o 
occurs in the body. 

The structural details of this articulation will be discussed aeeo 
the following outline: 

















I. Osseous components 
A. Glenoid fossa and articular eminence 
B. Mandibular condyle 
Il. Soft tissue components 
A. Capsule 
B. Intra-artieular dise 
(. Synovial membrane 
I). Ligaments of the temporomandibular joint 
IIT. Mechanism of motion in the joint 
IV. Museular activation of the mandible 
V. Histologie components 


I. Osseous Components. 


A. Glenoid Fossa and Articular Eminence.—The fossa is formed as a de- 
pression on the inferior aspect of the squama of the temporal bone and is de- 
mareated posteromedially by the petrotympanie fissure, Its anterior wall, 
which is the only part actually involved in the articulation, is prolonged down- 
ward as the articular eminence (tubercle). This deepens the fossa and appears 
to offer a convenient **socket’’ for reception of the condyle, Actually, the joint 
has little ‘* ball and socket”* action. 

The depth and shape of the fossa vary considerably in individuals and vary 
slightly on either side of one individual. The average depth of the fossae on 
our specimens was 9.5 mm, (vertieal depth from apex of fossa to a horizontal 
plane level with the erest of the articular eminence). The variations in depth 
of the entire group were from 4 mm. to 15 mm. Significant groups varied from 
6 mm. to 12 mm., which may be said to be the average range. Twenty-five per 
cent of the fossae were 10 mm. deep. 

The fossa is oval in shape, with its longest axis lying obliquely transverse, 
the medial depth being inclined dorsalward (posteriorly) at approximately a 
25) with precise measurements 
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25° angle with the frontal plane (Fig. 1). Higley, 
of dried skulls, found this angle to be 20°. 

The articular eminence is curved so that it forms an are approximately 
one-fourth the cireumference of a cirele. The transverse length of the eminence 
varied from 18 mm. to 31 mm. It was marked in many instanees by a groove 
running across its midportion (Fig. 1). 
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Fig. 1—A and B, The base of the head, looking into the fossa. The angle of obliquity 
of the eminence varies from 25 to 50°. Note groove in the eminence. Length of eminence 


varies from 18 to 31 mm, 
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Both the eminence and the anterior wall of the fossa are covered by a layer 
of fibrocartilage. This layer of cartilage extends for a variable distance beyond 
the crest of the eminence and in the depth of the fossa almost to its apex, which 
would indicate that the concept of the fossa as a socket is fallacious, and one 
should consider the anterior inclined plane as a gliding articular surface. 








Fig. 2.—A and B, The depth of the fossa varies and is dependent upon the degree of develop- 
ment and the angle of slope of the articular eminence. 


The anterior wall of the fossa and eminence forms a curving inclined plane 
whose angle with the horizontal varies from 15° to 75°. This inclination is very 
inconsistent depending on the prominence of the articular tubercle, which in 
three specimens was so poorly developed as to present only a small convex ridge. 
Of the three underdeveloped articular tubercles, two were found on either side 
of one head while the third was found on the right side of a head which pre- 
sented a normal joint on the left side. -These eminences were covered with the 
usual cartilaginous layer and could not be considered to have been worn down 
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Fig. 3.—A and B, Planigraph of normal temporomandibular joint (mouth closed). The 
fossa is deep and the slope of the anterior wall and the eminence is much greater’ than that 
seen in Fig. 2. 
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or abraded (Fig. 2). In the remaining specimens, the size and downward pro- 
jection of the eminence on each side of an individual was approximately the 
same (Fig. 3). 

At its deepest portion, the fossa roof is formed by a thin, translucent layer 
of bone. This translucent layer of compact bone is not opposed to the most 
convex articular portion of the condyle, rather, it lies opposite the proximal 
thick part of the intra-articular dise. Except for this paper-thin area, the re- 
maining portion of the fossa is made of compact and cancellous layers of bone 
which on x-ray examination often appear invaded by mastoid cells. 





Fig. 4. 1, Roentgenogram of fetal skull (full term). The fossa and eminence are not defined as 
yet. B, The mandible in 


In the infant specimens the roofs and fossae appeared thicker due to lack 
of development or marking of the fossa; there was no translucent spot as seen 
in the adult specimens (Fig. 4). The articular eminence was lacking and 
apparently occurs later with the normal downward growth of the face and de- 
velopment of masticatory movement. 
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There was no instance of perforation of the fossa roof. Erosion of the 
articular cartilage of fossa and eminence was found in only one specimen bi- 
laterally, but existed unilaterally in two fossae. There was no evidence of per- 
foration of the tympanic plate or erosion of the postglenoid process. 

B. Mandibular Condyle——The articular portion of the condyle is placed 
somewhat anterior to the posterior border of the ramus of the mandible, form- 
ing an inclination forward which averages 40° (Fig. 5). The condyles of 68 
temporomandibular joints were examined for this feature. Of this group, 56 
were paired and the remaining 12 were in half-head specimens. 
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Fig. 5—A and B, The forward inclination of the condyle articular surface varies from 17° to 
70° and averages 40° 


The angle of forward inclination of the head varied from 70° to 17°; the 
average was 40.4°. The variations on each side of one mandible were within 
a range of 16° or less in 21 pairs of condyles. The greatest disparity between 
sides was 42°. 
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Viewed from the side, the condyle is convex on its articular end, which 
terminates abruptly in a sharp overhanging ledge anteriorly at its junction with 
the neck just above the attachment of the capsule and the pit for insertion of the 
external pterygoid muscle (Fig. 6). In this area are two or three vascular 
foramina. 

Viewed from above, the condyle is elliptical. It is set on the ramus obliquely 
at an angle of about 15° with a frontal plane of the ramus, its medial end being 
displaced posteriorly (dorsalward) (Fig. 7). This angle of obliquity in a 
frontal plane is considerably less than that of the eminence and plays a part 
in allowing rotational motion as pointed out below. 
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Fig. 6.—A and B, Condyle from above. The articular margin ends abruptly just above the pit 
for insertion of the external pterygoid muscle. 


The transverse length of the condylar articular surface averaged 19.3 mm. 
The articular cartilage surface measurements ranged from 13 mm. to 24 mm. 
as contrasted to 18 mm. to 31 mm. for the transverse length of the articular 
tuberele. Of the 56 paired condyles measured, 23 pairs showed less than 2 mm. 
difference. Of these, 11 pairs were identical in transverse measurements, 5 
pairs varied more than 2 mm. transversely. The greatest variation on either 
side was 8 mm. 

Viewed from behind, the condyle is gently convex, in many instances being 
flat. In several specimens, there was a central ridge corresponding to the groove 
on the articular eminence (Fig. 8, A, B, C, and D). 

The articular cartilage covers only the most convex portion of the condyle 
and does not extend posteriorly for any appreciable distance. It was on the 
articular cartilage of the condyle that most of the degenerative changes com- 
parable to those seen in other joints of the body were seen. Of the group of 
68 articulations examined from this standpoint, 22 or 32 per cent revealed evi- 
dence of lipping, spur formation, or actual erosion of the articular cartilage. 











1322 QUARTERLY REVIEW OF LITERATURE 


Twenty of these were pairs and two were in half-head specimens. These 
changes were almost exclusively seen on the condyles, only three fossae showing 
any evidence of an osteoarthritis. The articular changes all oceurred in edentu- 
lous specimens. However, of this group 62 or 90 per cent of the specimens did 
not have sufficient teeth to maintain the vertical dimension and were considered 
edentulous, so that definite opinions as to the influence of edentia may not be 
formed. Thus, of the edentulous group 35 per cent exhibited osteoarthritice 
changes in the joints. Age records of these specimens were not available; how- 
ever, using criteria such as graying of the hair and other changes seen in the 
specimens, almost all appeared to be in the older age groups. 


B. 
Fig. 7.—A and B, Seen from above, the condyles are elliptical and incline obliquely 
backward. This angle of declination is appreciably less than the angle which the eminence 
makes with the frontal plane. 


In one instance, the cartilage of the condyle was worn away down to can- 
eellous bone, extending as an oblique line down to the ramus. In another in- 
stanee, the deformity consisted of a medial wearing away so that the condylar 
surface sloped medially at a 30° angle (Fig. 9, A, B, and C). 

The osseous relationship of condyle and fossa, as seen in most textbook 
diagrams and in dry articulated skeletons, appears to be fallacious. The condyle 
occupies little if any of the depth of the fossa with the jaw in the physical rest 
position. In the open-mouth position, the condyle comes to lie at a point an- 
terior and inferior to the fossa and opposite the crest of the eminence (Fig. 10, 
A and B). 
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The contour of the condyle approximates the reciprocal contour of the 
fossa; however, the principal similarity is that between the small articular sur- 
face of the condyle and the articular eminence. The remaining contours of con- 
dyle and fossa vary considerably, influencing the mechanism of joint motions. 
The varying contours of the osseous elements are an obstacle to precise roentgen 
studies of the joint. 





Fig. 8.—A, B, C, and D, The condyles vary considerably in contour when seen from behind. 

Evidence of developmental variations of fossae and condyles analogous to 
those seen in the hip and shoulder is clearly discernible in this joint. These 
variations are most frequent in the fossa depths and/or prominence of the ar- 
ticular eminence as pointed out previously. However, sinee the motion oc- 
curring in this joint is vastly different from that of the hip and shoulder, analo- 
gies from a functional standpoint must be carefully interpreted. That a poorly 
developed fossa and eminence might predispose to subluxation and dislocation 
as seen in the hip does not seem applicable in a gliding joint; however, it is 
apparent that the modified range of motion thus allowed might result in symp- 
toms clinically (Fig. 2). 
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Fig, 9.—A, B, and C, Demonstrating osteoarthritic changes of the articular surface of the 
condyles, 
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A study of fossa and condyle from the trabecular pattern of cancellous bone 
was not made.in this series. However, such a study with the application of 
Wolff’s law might lead to valuable information relative to the influence of mal- 
occlusion on an underdevelopment of fossa, eminence, and condyle. 





B. 


Fig. 10.—A, Planigraph showing the relationship of condyle to eminence in the closed-mouth 
position. B, The relationship of condyle to eminence in the forced open-mouth position. 


II. Soft Tissue Components.— 

A. Capsule.—This is thin and lax except in its posterolateral aspect which 
is considerably thickened by the obliquely placed temporomandibular ligament. 
The posterior edge of the temporomandibular ligament blends with the capsule 
so that fibers of the two cannot be separated. 
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The attachment of capsule to skull at the periphery of the fossa extends 
in front of the eminence. Posteriorly, the capsule attachment actually occupies 
a portion of the depth of the fossa and inserts on the temporal bone just in 
front of the petrotympanic fissure. The capsule attachment to the condyle is 
more snugly applied. Anteriorly this attachment is intimately associated with 
the insertion of the external pterygoid muscle in the part just below the margin 
of the condylar articular surface. Posteriorly, the capsule attachment extends 
for a variable distance down the neck to the posterior border of the ramus of 
the mandible. The circumference of the capsule attachment at the condyle is 
considerably less than its attachment to the skull, the joint cavity thus being 
trough-shaped (Fig. 11). 

Anteriorly, the upper head of the external pterygoid muscle inserts into 
the capsule close to its attachment to the neck of the condyle. This insertion 
also blends into the anterior extremity of the dise where capsule and dise fuse. 
With the mouth closed, the anterior capsule wall lies in a very oblique almost 
horizontal plane (Fig. 11). 


= «< 
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Fig. 11.—Sagittal section 5x. A, Mandibular condyle. B, Fibers of anterior portion of 
capsule, C, Point of fusion of disc and capsule anteriorly. D, External pterygoid muscle fibers 
(upper head) inserting into capsule anteriorly. 2, External pterygoid muscle fibers (lower 
head) inserting into condyle and neck of mandible. F, Point of fusion of disc and capsule pos- 
teriorly. G, Posterior portion of capsule. H, Loosely arranged fibers of posterior portion of 
capsule and venous plexus. 


B. Intra-articular Disc——The dise varies considerably in shape and thick- 
ness. It is ovoid and its central portion markedly thinned out to form a trans- 
verse groove. This groove is translucent and paper thin and occupies the longest 
diameter of the disc, corresponding to the direction of the condyle and articular 
eminence. 

On sagittal section the dise is elongated, S-shaped, and conforms to the 
convex contour of the condyle. Thus its inferior aspect is concave; its superior 
contour is concavo-convex. (Fig. 11.) 
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The dises varied in thickness from 1 mm. to 4 mm. in their thickened por- 
tions. No perforated discs were observed. The discs were applied to the an- 
terior part of the glenoid fossa against the slope of the eminence in 70 per cent 
of the specimens. In 13 per cent the dise was applied against the convex por- 
tion of the eminence, having no contact with the superior or deep part of the 
fossa. In three cases, the dise appeared to lie loosely inside the capsule and 
had no close approximation to condyle or eminence; rather, it lay in front of 
the condyle and fossa. In these joints, the area usually oceupied by the dise 
was filled with loose capsule. This position appeared to be a post mortem arte- 
fact. Evaluation of dise position in the remaining specimens was not recorded 
due to drying and other post-mortem changes. 






Dise Everted 


Capsule Adhesion 





Fig. 12. 1 and B, Specimen showing intra-articular adhesions between disc and condyle. 


The attachment of the dise varies from the attachments of interarticular 
dises in other joints in that it has no direct osseous insertion. At its periphery, 
the dise blends with and inserts into the capsule. Anteriorly, this attachment 
is very dense, and capsule and dise structure are difficult to separate in the 
gross specimen. It is at this point that the upper head of the external pterygoid 
musele inserts into the capsule and dise. (Fig. 11.) Posteriorly, the point of 
fusion of dise and capsule is more loosely arranged. This region is quite vas- 
cular posteriorly and bleeds freely during surgical removal of the dise. (Fig. 
11.) 

The anterior attachment of dise to capsule, as seen on sagittal section, is 
close to the attachment of capsule to condylar neck, whereas the posterior at- 
tachment is more superior and near where the capsule attaches to the depth of 
the fossa (Fig. 11). 
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The posterior portion of the capsule is lax enough to form a recess or fold 
in the upper cavity, where dise and capsule join. This, coupled with the loose 
tissue arrangement of the posterior capsule, allows for considerable shift of the 
dise in a forward and vertical direction without undue tension on the capsule. 
Thus is afforded a constant, snug approximation of dise to condyle in all po- 
sitions of the condyle. In one specimen, there were several large bands of con- 
nective tissue attachment between the dise and an eroded area on the articular 
surface of the condyle (Fig. 12). 

The dise compensates for differences in shape and size of condyle and fossa. 
In joints with developmental or other changes, the slight elasticity of the dise 
‘probably serves to compensate further for discrepancies in osseous contour of 
condyle and fossa. It can be visualized that too great a discrepancy would re- 
sult in excessive trauma to the dise. Since the mandible acts as a free-swinging 
unit, it ean be seen that a deformity of body or ramus on either side would be 
mirrored on the other side and that this diserepancy would be exerted mainly 
on the interposed dise. Under normal conditions, the depth of the fossa is al- 
most completely filled with capsule and dise and only partially with condyle 
even in the physical rest position (Fig. 11). 

C. Synovial Membrane.—The gross distribution of the synovial membrane 
is difficult to determine. There were no specimens which revealed synovial villi 
or hypertrophy of the synovial membrane. No cadaver evidence of synovial 
fluid in the joint could be determined on these specimens. (See histologic see- 
tion below.) 

D. Ligaments of the Temporomandibular Joint—1. The temporoman- 
dibular ligament, as noted above, at its posterior edge blends intimately with the 
posterolateral surface of the capsule. However, the ligament continues ob- 
liquely downward to insert on the posterolateral aspect of the neck of the con- 
dyle. This oblique direction limits posterior excursion of the condyle and 
strengthens the capsule laterally and posteriorly. 

2. The medial aspect of the capsule does not appear to be reinforced by 
any direct ligamentous structure comparable to the temporomandibular liga- 
ment or the medial collateral ligaments of joints of the extremities such as the 
elbow, wrist, or knee. Actually this portion of the capsule is lax enough to 
form a fold. This part of the capsule is closely related to the middle meningeal 
artery, and in two specimens a small arterial twig of this artery entered the 
anteromedial aspect of the capsule. This may account for extension of a septic 
arthritis to the brain, occasional references to such occurrences being found in 
the literature, with the explanation based on the thinness of the bone forming 
the fossa roof.”° 

3. Medial to the joint and separated from the capsule is the obliquely 
placed sphenomandibular ligament, the space between ligament and joint being 
occupied by the internal maxillary and branching vessels, pterygoid venous 
plexus, and the auriculotemporal nerve. The insertion of the sphenomandibular 
ligament on the medial aspect of the ramus gives it an oblique direction almost 
parallel to the posterior border of the ramus in the closed-mouth position. The 
direction of these fibers is directly opposite the temporomandibular ligament 
direction, and its principal function is to stabilize the joint against excessive 
downward displacement of the mandible. It may also act as a guy rope in the 
swinging open of the mouth. 

4. The stylomandibular ligament probably has some influence on jaw motion 
as pointed out by Lord.’* Its direction and attachments closely parallel those 
of the sphenomandibular ligament. Both the stylomandibular and sphenoman- 
dibular ligaments aid in stabilizing the mandible during motion.*® The pterygo- 
mandibular raphe may also be a factor in preventing excessive mandibular 
opening. 
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The occurrence of bursae or their equivalent as seen in the vicinity of other 
joints of the body was not demonstrable in this region. 


III. Mechanism of Motion in the Joint.—<As previously noted, the condyle 
inclines obliquely forward and reaches only somewhat into the fossa depth. 
Its anterosuperior portion (the cartilage-covered articular surface) in the closed- 
mouth position normally comes to lie at a point posterior and superior to the 
eminence with the thin portion of dise intervening. 

The greatest condylar excursion is a forward-downward gliding motion, 
the oblique downward glide being influenced by the incline of the articular 
eminence. Lord" stated that the motion probably was all in a horizontally 
forward direction. However, roentgen evidence corroborates the fact that the 
condylar excursion describes a forward-downward route® (Fig. 13, A, B, and C). 

Simple protrusion of the mandible, keeping the mouth closed, brings the 
condyle appreciably forward and in closer approximation to the inclined surface 
of the eminence (Fig. 13, D). If now the mandible is moved to the open-mouth 
position, the articular edge of the condyle comes to lie opposite (below) the con- 
vex edge of the eminence (Fig. 13, B). With attempts at increasing the open- 
ing (foreeful opening), the condyle tip moves slightly forward (Fig. 13, C). 

During the movements just described, the dise is kept normally snugly 
applied to the condyle. It is maintained in this position by virtue of its attach- 
ment to the capsule anteriorly and by virtue of the pull of the external pterygoid 
muscle which is the principal activator of the forward gliding motion. In a 
similar fashion this snug approximation of dise to condyle allows the return 
of the dise to its normal position in mandibular closure. Other mechanisms 
cannot account for this return of the dise as the posterior capsule is extremely 
lax and inelastie. 

In an analysis of the mouth-opening movement, it can be seen to consist 
of a forward glide, a downward glide, and a hinge or tilt motion of the condyle 
around a transverse axis. The gliding motion occurs between dise and eminence, 
the dise taking any friction or stress developed. As the open-mouth position is 
reached, the posterior thick portion of the dise is brought against the eminence. 
The hinge motion is generally considered as occurring in the lower joint cavity, 
i.e., between condyle and inferior surface of dise. 

It is difficult to determine how much motion actually occurs between disc 
and condyle in the living normal. The close approximation of dise and condyle 
plus the simultaneous insertion of external pterygoid into dise and condyle by 
two heads would make separate, dissociated movements difficult, although such 
dissociated movement has been accepted as occurring normally.?® ** 

It appears that the hinge motion generally accepted as occurring between 
dises and condyle is almost entirely a tilting motion of dise and condyle acting 
as a unit, the axis of this tilt being at the anterior edge of condyle and disc. 
Whatever hinge motion does occur between dise and condyle is very slight. Such 
an excursion would be allowed by the previously described loose posterior dise- 
capsule structure. Likewise, the compact anterior attachments indicate this is 
probably the stationary or axis center of motion. This motion is carried on 
simultaneously with the forward glide when the mouth is opened. 

The ratio of condyle excursion to mouth opening is approximately 6:1 as 
measured on the x-ray films; i.e., a condyle excursion of 8 mm. results in an- 
terior incisor opening of 48 mm., but there is variation of this ratio at different 
points along the excursion. 

This concept that the ‘‘hinge’’ motion is really a ‘‘tilt’’ might more easily 
explain some cases of ‘‘clicking or snapping,’’ and will be discussed in the clini- 
eal portion of this study. 

Rotation of the condyle on a vertical axis is slight and not radiographically 
demonstrable. With chewing motions of the mandible, the forward glide of one 
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Fig. 13.—A, Normal joint showing condyle-eminence relationship with the mouth closed. 
B, Joint shown in A, with an incisal opening of 37 mm. C, Joint shown in A and B with incisal 
opening of 50 mm. Note position of condyle at crest of eminence. D, The preceding joint shown 
in the forced protrusien position with the mouth closed. Compare with B. E, The preceding joint. 
The passive condyle is shown with the mandible in lateral excursion. Note the similarity of the 
condyle position to that shown in A. The condyle does not move back. F,, The same joint. The 
active condyle (gliding condyle) with the mandible in lateral excursion. Note the similarity of 
the condyle position to that of the condyle in simple protrusion shown in D. 














COLLECTIVE REVIEW 1331 








Fig. 13.—D, E, and F (For legend, see opposite page). 
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B. 


Fig. 14.—A and B, Mouth open. Habitually dislocating mandible. The eminence and 
fossa are well developed. The angle of inclination of the condyle may be a factor in the re- 
current dislocations which reduce themselves when the mouth is closed. C and D, Habitually 
dislocating joint. The fossa and eminence are well formed. The angle of inclination of the 
condyle is well demonstrated. 
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condyle is accompanied by slight rotation of the other condyle on a vertical 
axis (Fig. 13, EF and F). 

Recently some authors have presented the masticatory motion as a forward 
glide of the condyle of the grinding side and a posterior movement of the other 
condyle.** This could not be corroborated by us either on the cadaver specimens 
or on x-ray studies made with attempts to deviate the mandible laterally or cause 
a lateral excursion of the menton. Detailed study and measurements of x-rays 
revealed no evidence in the normal joini of any posterior movement of the con- 
dyle (Fig. 13, EZ), the space measurement between anterior condylar surface 
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Fig. 14.—C and D (For legend, see opposite page). 
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and eminence remaining constant. Factors such as shift of roentgen tube and 
films were controlled to reduce errors from this source. Lateral movements 
in the joint could not be demonstrated. 

The pathomechanics of subluxation and dislocation occur as an exaggeration 
of the forward-downward glide, the obliquity of the posterior condylar surface 
(40°) associated with the ‘‘tilted’’ position of the condyle serving to swing the 
condyle tip anterior to the eminence (Fig. 14, A, B, C, and D). In primary dis- 
location, the disc, being closely maintained against the condyle, the dislocation is 
accompanied by a dull ‘‘thud’’ and the condyle is held locked in this position 
by the contraction of the mandibular elevating muscles. The disc may not take 
part in the dislocation and thus replacement of the condyle and disc, with dis- 
sociated condyle and dise movements, may result in constant clicking and snap- 
ping. In most instances the dise is firmly enough attached to condyle to permit 
its normal return to the fossa. 

The statement has been made that the condyle leaves its socket when the 
mouth is opened between one-fourth inch and three-fourths inch, but it remains 
within the limits of the capsule of the joint and that this may be called a dis- 
location if comparison is made with behavior of other joints.2* While this 
statement may be true in a broad comparative sense, such a concept is mis- 
leading. The normal joint surface for articulation extends well onto the crest 
of the eminence. On x-ray studies, in this series of cases, incisal openings up 


to 35 mm. were not accompanied by excursion of the condyle beyond the crest’ 


of the eminence (Fig. 13, B). In addition, since this is not a ball and socket 
joint it should not be compared with the hip and shoulder. 

The point has been raised that this joint is not a ‘‘stress-bearing’’ joint.* 
If one considers stress to mean weight-bearing, this is true sinee the joint 
normally bears little of the brunt of mastication. However, signs of erosion 
and wearing away of the condyle as found in our specimens indicate that there 
is enough stress in the joint to result in wearing away of at least a portion of 
the articulating surface of the condyle. This erosion may be a result of increased 
or abnormal motility between dise and condyle. 

The resultant force of muscle action on the mandible is exerted on the oe- 
eluding teeth in mastication. Gross abnormalities in occlusion may result in 
variations of relationship at the temporomandibular joint during mastication. 


IV. Muscular Activation of the Mandible (Fig. 13, A, b, C, D, EF, and 
F).— 

The role played by the various muscles attached to the mandible has been 
the subject of controversy. As early as 1744 Ferrein' proposed the external 
pterygoid as the activator of the mouth-opening movement; this has since been 
corroborated by Lord’* and others.?® *° 

The concept of mandibular motion as that of a lever action has recently 
been contested by Robinson* who very plausibly presents the mandible as a 
free-swinging or nonlever reflex-controlled unit. It is difficult to visualize any 
form of motion of the skeleton without a lever mechanism. However, it is cer- 
tain that the complex of movements of the mandible which occur with chewing, 
talking, and ordinary opening and closing of the mouth is dependent upon a 
constantly changing relationship of the components of the temporomandibular 
joint. This, of necessity, implies a lever motion or motions with changing 
fulera and power arms within the joint. 

From a physiologic standpoint muscle activity is classified as isometric and 
isotonic. It is rare for motion of any member of the skeleton to be produced 
by the action of one muscle. Thus motions of the body result from the co- 
ordinated activity of muscle groups, coordination being a result of proper syn- 
ergistic and antagonistic balance to produce smooth, purposeful movements 


, 














COLLECTIVE REVIEW 1335 


of the involved member or members. This is exemplified in motions of the fingers 
and hand when gripping an object or making a fist, i.e., the wrist is stabilized 
in extension position by contraction of the dorsiflexors of the wrist; there is 
associated contraction of the flexors of the fingers and relaxation of the ex- 
tensors of the fingers to allow gripping of the object or closing of the hand. 

The mandible is suspended from the skull in a hammock of muscles (and 
ligaments), which act as tow lines and guide lines by alternate antagonistic 
and synergistic action. In the normal physiologic resting position, we may con- 
sider antagonists and synergists to be balanced in force resulting in no move- 
ment of the mandible. 

1. Protrusion of the Mandible——Protrusion of the mandible is accomplished 
by the contraction of both heads of the external pterygoid muscles until there 
is contact of econdyle-dise on the posterior aspect of the eminence. The pterygoid 
contraction is accompanied by simultaneous contraction of the elevator muscles 
which in this instance act as antagonists to the external pterygoid. The action 
of these antagonists produces impingement of condyle-dise against eminence, 
preventing the condylar tilt and excursion down the eminence required to open 
the mouth. 

2. Retrusion of the Mandible—The principal activator of this movement 
is the posterior portion of the temporal muscle. The middle and anterior fibers 
act as synergists to this motion which is dependent on a return of the condyle 
to its physical resting position in relation to the fossa and eminence. Our 
studies could demonstrate no evidence of a backward excursion of the condyle 
posterior to its physical rest position. 

In attempts at forcible retrusion, additional muscles, such as the supra- 
hyoids and masseters, may be called into play. However, their direction of pull 
is such as to make this a very inefficient and tiring movement. 

3. Lateral Deviation of the Mandible-—As stated previously under me- 
chanies of the joint, lateral deviation of the menton involves forward exeursion 
of condyle on the balaneing side and slight external rotation of the working 
(grinding) side. 

The movement involved is thus the muscular phase of one-side protrusive 
motion with the same muscles involved, the rotation of the working condyle 
being a passive action involving the relaxation of the protrusive muscle com- 
ponents on this side. 

In lateral exeursion with the mouth open, the muscles involved are identical 
on the protruding side. In addition, the passive condyle is returned to its 
physical resting position in the fossa because of relaxation of its external ptery- 
goid, the temporal muscle apparently exerting no forcible contraction to ac- 
complish this. 

i. Elevation of the Mandible.—Elevation of the mandible involves return 
of the condyles to their normal physical rest position. The mandible is activated 
by the contraction of masseter, internal pterygoid, and temporal muscles. There 
is associated relaxation of the external pterygoid to its isotonic phase. It is well 
to remember that the external pterygoid continues to function as an antagonistic 
cuide line due to its isotonic contraction. 

The foree of this closing movement varies with the position of the mandible, 
the greatest foree being developed when the teeth come into occlusal contact. 
Black*? estimates the occlusal force in the first molar region as averaging 175 
pounds in adults, and in exceptional cases 305 pounds. The actual force is 
probably greater than this as a result of loss of mechanical efficiency due to 
partial opening of the mouth for insertion of the measuring device. 

A detailed analysis of the function of individual muscle groups and por- 
tions of muscles** is beyond the scope of this study. 
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5. Depression of the Mandible (For mechanics in the joint, see III. Me- 
chanism of Motion in the Joint ).— 

The external pterygoid contraction draws the dise and condyle forward, 
approximating condyle and eminence. Further external pterygoid contraction 
draws the condyle and dise down the inclined plane of the eminence resulting 
in a partial forward tilting of the condyle. As pointed out previously, there 
is an approximate 6:1 ratio of measured movement between condyles and in- 
cisors. Thus a 5 mm. excursion of condyle would result in a 30 mm. separation 
of incisor teeth. This ratio obviously will vary depending on condylar excur- 
sion and become increasingly greater as the condyle moves anteriorly. Thus 
the action of the external pterygoid results in depressing the mandible to a point 
of approximately a 35 mm. to 40 mm. incisal opening. 

Assuming the length of the external pterygoid to be approximately one inch 
or more and since it is a bipennate muscle, one can expect the external pterygoid 
to be capable of contracting at least one-half inch or 12.5 mm. (Numerous 
physiologists have attempted to establish a constant relationship of muscle fiber 
length to contraction range—the consensus** ** accepts approximately 50 per 
cent of muscle fiber length as the normal contractility range.) This appears to 
offer some proof that the external pterygoid muscle is capable of drawing the 
condyle forward at least 12 mm., which would account for an incisor separation 
of approximately 70 mm. if other factors did not interfere. One of these fac- 
tors is the inefficiency of the line of pull of the external pterygoid in accomplish- 
ing the tilting action of the dise-condyle near the extreme of the opening act, 
the insertion of the external pterygoid at this point being partially inferior to 
the main belly of the muscle. Two explanations may be given for further open- 
ing. One is the possible contraction of the suprahyoid muscles causing a re- 
trusion of the menton and consequent tilt of the dise-condyle. The other ex- 
planation is that of Lord*® that the sphenomandibular and stylomandibular liga- 
ments act to anchor the ramus so that any further contraction of the external 
pterygoid will accomplish a tilt of the condyle. 

It appears that the normal opening of the mouth is accomplished by ex- 
ternal pterygoid action and that foreed opening is aided by the suprahyoid 
muscle activity. 

It is possible that the normal mandible can be depressed to an incisal open- 
ing of 8 mm. by suprahyoid muscle action alone.** Mainland*® states that the 
hyoid bone is not fixed during normal mandibular opening, and thus the supra- 
hyoid muscles appear to have no direct role in producing normal depression 
of the mandible. 

In our own series of twenty young adult normal males, an average opening 
stress of 15 pounds was obtained in the menton area at an average incisal open- 
ing of 28 mm. All individuals could move their tongues readily during any 
phase of the opening movement and could carry out swallowing movements with 
the mouth open under stress. 

Thompson and Brodie** *® pointed out that in normal mandibular opening 
and closing the position of the hyoid bone is not markedly altered, but that in 
bilateral condylectomy, where the external pterygoid insertion has been des- 
troyed, the hyoid bone is markedly depressed with mandibular opening. Our 
own attempts at stimulating the suprahyoid group with three milliamperes of 
galvanic current produced muscle contraction, but did not produce mandibular 
depression. Seven-milliampere stimulation of both infra- and suprahyoid 
groups also failed to produce mandibular depression. 

During the depression of the mandible the antagonistic isotonic contraction 
of the temporalis, masseter, and internal pterygoid muscles serves the purpose 
of smooth condylar action without any appreciable stress being developed in the 
joint. 
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V. Histologic Components.—Twenty-four articular discs from cadavers * 
were examined histologically. The specimens were obtained from a variable 
age group. They were not examined with reference to age, sex, or disease, but 
as an over-all review in an attempt to determine, if possible, the normal histo- 
logic appearance of the dise. All were eut longitudinally, sectioned at five 
microns, and stained with standard hematoxylin-eosin technique. Additional 
sections of the dise with surrounding tissue, including the temporomandibular 
joint (Fig. 11) were made. The histologic appearance corresponds very closely 
with that deseribed by Robinson.‘ 

The dises of all specimens appear avascular except at the lateral borders. + 
This is not entirely constant but appears to be associated with the amount of 
denseness of the collagenous tissue of the body of the dise. In the dise (Fig. 
11), vaseularity is noted particularly at both the anterior and posterior por- 
tions of the dise. 


1. Synovial Membrane.—The ‘‘synovial membrane’’*® ** is not synovia in 
the true sense. In most areas the ‘‘membrane’’ lining the synovial space and 
covering the surface of the dise above the condyle does not appear to be a con- 
tinuous covering but covers it only in its outer one-third, the central portion 
of the dise not showing a membrane. The synovial layer, where seen, is made 
up of two or three rows of elongated cells with long, flat, deeply-staining nuclei. 
Occasionally, a small blood vessel is seen, but blood vessels appear to be mostly 
at the lateral borders of the dise. The synovial layer in most areas blends with 
the underlying fibrous tissue at the lateral borders of the dise and appears to 
become much thinner toward the central part of the dise in which part it cannot 
be seen; but in these areas there appears to be a tendency for the fibrous tissue 
to be more cellular with flattened, elongated nuclei which are lined up on the 
surface with the long axis of the nuclei parallel to the longitudinal axis of the 
dise. 

As one approaches the lateral borders of the dise, the synovial surface is 
less compact, the nuclei are more rounded, and in areas there is a tendency of 
the synovial layer to form low-lying folds. 


2. Body of the Disc_——Beneath the synovial layer and continuing in the 
areas after it has faded out, a dense connective tissue is seen. This dense con- 
nective tissue is made up of compact parallel dense collagenous bundles. Oc- 
easional fibroblasts are seen. In some of the sections examined, fibroblasts are 
rare. Occasionally, there are areas in which the body of the dise is made up of 
less dense fibrous tissue. At times, these collagenous bundles assume a whorl- 
like appearance suggesting sponginess. These areas are toward the lateral 
borders of the dise. 


3. Vascularity—As noted previously, vascularity is present about the ” 
lateral borders of the dise. An occasional small vessel can be made out in the 
synovial layer. The central portion of the dise is avascular. No cartilage is 
evident in any of the sections examined. 


(To be concluded in the Quarterly Review Section of the January, 1950, issue. 
References will appear at the end of the review.) 








Reviews of New Books 


Oral and Dental Diagnosis With Suggestions for Treatment. By Kurt 
H. Tuoma, D.M.D., F.D.S.R.C.S. (Eng.). Ed. 3. 563 pages. 776 illustrations 
including 60 in color. Philadelphia, W. B. Saunders Company, 1949. 


Oral and Dental Diagnosis by Kurt H. Thoma is a new and revised edition 
of the publication Oral Diagnosis and Treatment Planning. It is a thoroughly 
comprehensive volume which covers virtually all phases of dental disease, both 
congenital and acquired. The author stresses the importance of the practitioner 
having an intimate knowledge of the systemic and local factors associated with 
oral and dental disease, and, with this thought in mind, the book was designed 
primarily to be used as a key reference to aid the student and the practitioner 
in their diagnosis and treatment and to give them a better understanding of 
the underlying nature of the pathologie entity involved. 

The book is divided into two sections. Part I deals with the principles and 
methods of examination and diagnosis. In this section the importance of tak- 
ing complete case histories and the utilization of physical and laboratory 
methods as an aid in diagnosis are stressed. The methods of examining the 
patient and the indications for instituting specific diagnostic procedures are 
well brought out. Intraoral and extraoral roentgenographie techniques and 
the indications and contraindications for local and general anesthesia are 
listed. Their importance in relation to diagnosis and treatment is well pre- 
sented. 

Part II takes within its scope the diagnosis and treatment of dental and 
oral diseases. The general characteristics of these diseases and their complica- 
tions are related briefly but adequately. The etiology, predisposing and ex- 
citing causes, and signs and symptoms are well enumerated. Practically all 
the known diseases and malformations of the teeth, jaws, and soft tissues of 
the mouth are described in a concise and systematic manner, and methods of 
treatment are recommended. Fractures, cysts, tumors, infections, diseases 
of the oral mucosa, lips, and tongue, periodontal disease, and neurologic 
manifestations of dental disease are among the many topics which are dis- 
cussed. 

Oral and Dental Diagnosis is a volume which, if used for the purpose for 
which it was intended, namely as an aid and key guide for easy reference to 
diagnosis and treatment of dental disease, will make an invaluable addition to 
the libraries of the medical and dental students and practitioners. 

Epwarp L, SLEEPER. 


Operative Dental Surgery. By J. B. Parrirr, L.R.C.P., M.R.CS., 
F.D.S.R.C.S. (Eng.) and W. E. Herpert, L.R.C.P., M.R.C.S., F.D.S.R.C.S. 
(Eng.). Ed. 6. 454 pages. 268 illustrations. Baltimore, The Williams & 
Wilkins Company, 1948. 


Operative Dental Surgery is a text on operative dentistry which comprises 
a series of lectures given by the authors to dental students of Guy’s Hospital. 
It takes in all phases of operative dentistry including cavity preparation, 
bridgework, restorative materials, pedodontia, endodontia, and short chap- 
ters on roentgenography, periodontia, and exodontia. 

The book is well written and illustrated and would serve as a useful 
reference for students of dentistry. 

Epwarp L. SLEEPER. 
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Atlas of Roentgenographic Positions. By Vinita Merritt, Educational 
Director, Picker X-ray Corp. Two volumes of 663 pages with over 1,500 illus- 
trations. St. Louis, The C. V. Mosby Company, 1949. Price $30. 


This is an excellent comprehensive compilation of the commonly used 
positions employed in all phases of radiographic work, as well as many un- 
uncommonly used special projections employed in difficult diagnostie prob- 
lems. These are brought together in various chapters devoted to specific 
portions of the anatomy. Each chapter begins with a concise but adequately 
illustrated review of the anatomy of the part under consideration. 

The various radiographic positions are demonstrated in photographs with 
living models, and the resultant radiograph appears on the same page. The 
photographie and radiographic reproductions are on a high order of excel- 
lenee, and the arrangement of the material makes for ease in reference. 

The opening chapter is a brief orientation for the prospective x-ray tech- 
nician in affairs like aseptic technique, handling of patients, ethics, exposure 
technique, ete. There is a 15-page glossary of medical and anatomical terms, 
and a 46-page bibliography of books and articles relating to radiographic 
work. 

These two volumes will be of distinct value to all individuals doing radi- 
ographie work, and will, in addition, interest those members of the ‘healing 
arts whose duties include the supervision of such work. 

Davip KirsuH. 





Abstracts 
of Current Literature 


SURGICAL TECHNIQUE 


Principles Involving Extraction in the Successful Treatment of Cleft Palate Conditions. 
Jos. D. Eby. Am. J. Orthodontics 35: 342, May, 1947. 


‘‘In the great majority of cleft palate conditions malocclusal relations through the 
forces of function establish a pseudo Class III or prognathous condition, in which the 
mandibular arch is inclined to lengthen and the mandible to overdevelop. When these patients 
reach an age, after sixteen, wherein they enter into their terminal growth, there are three 
factors which seriously involve both the oral surgeon and the orthodontist in anticipation 
of preparing the field to a point of best advantage for the prosthodontist. These three points 
are: first the upper lip, including its length, adhesions in the sulcus, and need of support; 
second, the presence, position, and condition of upper incisors adjacent to the cleft; and 
third, but not least, mandibular length. It is at this age that the extraction of any question- 
able teeth, and even all the upper incisors remaining between the canines, should be most 
seriously considered. 

‘‘Tt is also at this age and stage when, if the mandibular arch is too long, it becomes 
necessary to remove premolars on both sides so as to retract the six lower anterior teeth to a 
point of better mechanical advantage. By removing such teeth whereby four upper incisors 
instead of one or two may be restored, the bilateral rather than unilateral appearance pro- 
duces a much finer improvement and the upper lip may be plumpered uniformly throughout its 
entire length, with more esthetic external facial contours resulting. In other words, it is im- 
portant to harmonize as far as possible the relationship between the upper and lower lips, the 
lip line, the relation between the upper alveolar ridge and the lower incisors. By these means 
only the prosthetic restoration can be placed in position so that lip length and support of the 
lip line for the upper incisive length, and the position of the lower anterior teeth for upper 
incisive overbite may be brought together as harmoniously as possible with a minimum of 


compromise to all.’’ 
7. &..S, 


Symptomatic Elongated Styloid Process. Report of Two Cases of Styloid Process— 
Carotid Artery Syndrome With Operation. Watt W. Eagle. Arch. Otolaryng. 49: 
490, May, 1949. 


The normal styloid process is approximately 2.5 em. (1 inch) in length, and any 
process beyond this length may be considered elongated. It is conceivable that a styloid 
process of normal length may be symptomatic when a deviation in the axis at the tip of 
the process occurs, impinging against either the external or the internal carotid artery 
and causing disturbance in the circulation in the artery, as well as stimulation of the 
sympathetic nerve fibers in the arterial walls. The tip of the process normally lies be- 
tween the internal and external carotid artery, and the process is usually fairly straight, 
with the entire shaft pointing medially. 

Facial pain, headache, pharyngeal pains, painful deglutition and referred otalgia 
may be traced to an elongated styloid process. 

A method is described for the intraoral shortening operation of the elongated 
styloid process. In the discussion Dr. Murdock Equen, Atlanta, Georgia, presented a 
case of possible trauma of the styloid process during a dental procedure: 


‘‘A woman aged 45 suffered severely after the extraction of an impacted 
molar on the left side of the upper jaw. The extraction was most difficult and 
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painful, and she stated that during the procedure she jumped around in the dental 
chair. Phenobarbital U.S.P., codeine and even morphine failed to relieve her pain. 
Her mouth was opened with a great deal of difficulty, and on palpation a fractured 
styloid process on the left side was found; this finding was corroborated roentgeno- 
graphically. The patient was anesthetized, and the left tonsil removed. This gave 
adequate access to the styloid process. The fractured styloid process was found 
and removed, and the patient made an uneventful recovery. It is difficult to see 
how a dental procedure could possibly result in fracture of the styloid process, but 
the patient’s poor cooperation with the dental surgeon, no doubt, accounted for 
the resulting trauma.’’ 


z. J.C. 


Consideraciones Sobre las Technicas Para las Apicectomias. (Considerations on Apicoec- 
tomy Techniques.) E. L. Biolcati. Rev. Odontol., Buenos Aires 35: 519, 1947. 


After an historical review the author states that, though other surgeons claim 
priority, Partsch was the first to perform apicoectomies rationally, and to have set forth 
the principles that still prevail. 

The different steps are discussed, stressing shape and size of flap, favoring those of 
Partsch and Neumann, and giving their indications. The anatomical integrity of the flap is 
urged, banning all injurious separators. 

To locate the apex, radiograms and anatomical relations between maxillae and teeth 
are preferred, but other techniques are enumerated. To pierce the buccal plate and cut the 
tooth apex he mentions trephines, burs, chisels, gouges, but rejects the dental engine and 
prefers a chisel, without mallet. Especially designed to cut the apex, a long beveled small 
gouge, similar to a wide enamel chisel, is used. 

The author fills the root canal at the same surgical session, except when the canal is 
to drain a periapical abscess. 

For abutment teeth it is best to remove the bridge and correctly fill the canal. The 
root canal may be sealed with metal alloys, in which case the apex is cut leaving a buccal 
bevel on the root where a retentive cavity is prepared with enamel hatchets, and not the dental 
engine. Silver and copper amalgam, as well as gold foil, are reported as adequate filling 
materials, 


G. A. R. C. 


SUPPORTIVE TREATMENT 


A Guide to the Use of Procaine Penicillin in Hospital Practice. Gene H. Stollerman, 
Edward H. Roston, and Beatrice Toharsky. New York State J. Med. 48: 2501, 
Nov. 15, 1948. 


The authors have drawn interesting comparisons between penicillin G and the procaine 
salt of penicillin. The former has been useful when given orally in pediatric practice, but 
its fate in the gastrointestinal tract is uncertain. About five times as much is required when 
the drug is given orally as when administered parenterally. Penicillin in oil and white wax 
U.S.P. (Romansky formula), given in doses of 300,000 units intramuscularly, holds a blood 
level for twelve hours. Procaine penicillin G in oil gelled with aluminum monostearate may 
hold the blood level for ninety-six hours, or longer. It is assumed that the drug particles 
become water repellent. These suspensions in oil are stable and do not require refrigeration. 
But the syringe and needles must be made fat-free after use by cleansing with detergents 
or fat solvents. Certain principles are to be observed: 

The germs must be penicillin-sensitive. Daily determinations of the blood level are no 
longer imperative, but identification of the bacterium and its sensitivity to whatever agent 
is employed is highly important. The stock bottle must be shaken thoroughly. A 20-gauge 
needle is inserted into the bottle; fluid is withdrawn, and the site is chosen. The needle is 
inserted into the muscle, care being taken to avoid blood vessels and to get deep below the 
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fat. The plunger must be pressed promptly. Therapeutic response must be the chief guide 
to further administration, size of dose, and interval of injections. Single-dose therapy has 
been tried, but relapses have been noted. Prophylaxis before, during, or after surgical proce- 
dures calls for administration of 300,000 units daily. Crystalline penicillin G now has 
relatively few indications as against procaine penicillin. The latter seems to have no cumula- 
tive or disturbing effects. Crystalline penicillin is required for topical applications. 


Was. We 


Postoperative Care in Impacted Mandibular Third Mclars. John E. Dillon. Rev. Odontol., 
Buenos Aires 36: 238, 1948. 


This is a constant source of worry to the oral surgeon because of the several com- 
plications that may ensue even in the most simple case. 

We must admit that there is no standard conduct to follow after the removal of the 
impacted third molar. Some oral surgeons suggest suturing the wound, others fill the 
socket with such substances as oxycel, Gelfoam, gauze, sulfa, and penicillin paste. These 
treatments do well in some cases, but are not infallible, each patient being a separate 
entity and likely to react in an unpredictable manner. 

According to our experience the problem of impacted mandibular third molars is 
always serious, and the most favorable results appreciated day by day are attributed to 
the following: 


1. Better technique and specialized professional men. 

2. The operations better planned by radiographic and clinical observation. 

3. The operations performed under close aseptic condition. 

. Better preparation of the patient (sulfa, penicillin). 
Operations performed without infection present (pericoronitis, abscess, trismus, 
ete.). 

The consequences that more frequently follow the removal of the impacted third 
molars are pain, swelling, trismus, dry sockets, abscess osteomyelitis, and cellulitis. The 
oral surgeon can do all in his power to avoid these complications by operating carefully, 
resecting the least quantity of bone surrounding the tooth, and using the elevators with 
precision. The wound must be carefully attended to, and the flap neatly sutured in 
position. 

One hundred cases which had had the impacted mandibular third molar removed were 
reported in the paper; the following details, in an effort to reach some conclusion about 
postoperative care, were taken into account: 

1. The tooth removed. 

2. Preoperative clinical manifestation. 

3. Treatment of the wound. 

4. Postoperative clinical manifestation. 

5. Result of operation. 


From this study we have noticed that in general the postoperative complications 
after the removal of impacted mandibular third molars are not too serious. 


Good results 65 per cent 
Medium results 20 per cent 
Bad results 15 per cent 

The 15 per cent bad results all had some unfavorable manifestation such as peri- 
coronitis, abscess, adenitis, and decay, and the removal of the tooth was difficult, requiring 
much force with the elevator and a good deal of bone resection. 

There were no special manifestations referring to treatment of the sockets. Some 
were sutured, others filled with different substances (gauze, sulfa, and penicillin paste), 
and finally some left with their natural clot. 

Ten cases of dry sockets, 3 very severe were reported. The 20 per cent medium 
results had slight postoperative edema, hematoma, neuralgia, and trismus. 

G. A. B. C. 
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Local Penicillin Therapy in Diseases of the Mouth. E. Stangl. Praxis, Schweiz. Rundschau 
f. Med. 30: 3, 1948. 


The author reports on the use of oral penicillin (Pasticillin) (Lab. Vifor 8. A., 
Geneva) given to 25 patients of varying age, who, during their treatment for tuberculosis, 
suffered from Vinecent’s angina. Twelve tablets containing 500 U. of penicillin were 
given on the first day, followed by ten, eight, six, and four tablets on the succeeding days, 
when the treatment was terminated. The effect on acute inflammatory disease is rapid 
and eliminated fever, swelling, and pain. Side effects caused by the drug were not ob- 
served; there were no gastrointestinal or circulating complications and no sensitization 
in the form of urticaria. Necessary surgical interference, such as incision and drainage, 
root or tooth extraction, could be performed without complications. 

E. P. 8. 


ANESTHESIOLOGY 


Preanesthetic Medication and Choice of Anesthetic Agent. Harold Carron. J. Florida M. 
A. 37: 32, July, 1949. 


The administration of sedative and hypnotie drugs prior to the induction of anes- 
thesia has long been a part of routine orders prescribed by the operating surgeon, but in 
fact these drugs are actually a part of the whole anesthetic procedure. Their influence 
is exerted on the anesthetic and not on the surgery. It is imperative, therefore, that the 
proper drugs be prescribed for the type of anesthesia to be employed. 

Proper preanesthetic medication results in a cooperative patient with anxiety re- 
lieved, metabolie activity reduced, pain threshold heightened, and amnesia for the opera- 
tive procedure and anesthetic induction. Individualized medication further eliminates 
respiratory irregularities during the induction of anesthesia and vagal and carotid sinus 
reflexes. These desirable effects must, however, be obtained without depression of circula- 
tion, respiration, or compensatory mechanisms. 

The three main classifications of drugs used as preanesthetic medication are: (1) 
the narcotics (morphine and its substitutes), (2) the belladonna group (atropine and 
scopolamine), and (3) the barbiturates. Morphine has proved the most efficient of the 
narcotics for premedication, for its effects are more consistent than those of Demerol. It 
produces less cardiae and respiratory slowing than Dilaudid, and may be used in smaller 
doses than Pantopon. Improper timing of the administration of preanesthetice narcotics 
is most frequently responsible for excitement during induction, undue respiratory de- 
pression during the anesthesia, and prolonged postanesthetic depression. When given sub- 
cutaneously, the maximum optimal effect of morphine is obtained in sixty to ninety 
minutes, intramuscularly in thirty to sixty minutes, and intravenously in approximately 
fifteen minutes. Morphine administered prior to emergency surgery should always be 
given intravenously (slowly) in order that adequate sedation may be obtained prior to 
the induction of anesthesia. 


Among the functions of the belladonna group of drugs are the depression of mucous 
secretions, the depression of vagal reflexes, and respiratory stimulation to overcome the 
depressant effects of morphine. Scopolamine has the advantages over atropine in 
equivalent doses of producing amnesia, psychic sedation, greater peripheral effects on secre- 
tions, and better respiratory stimulation. These drugs are most efficacious when used 
in the ratio of 1:25 with morphine. 

Barbiturates as premedication permit the use of impotent anesthetic agents, in- 
crease the hypnotic effect, and protect against the convulsive manifestations of cocaine 
and procaine poisoning. 

The dosage of preanesthetic drugs is largely dependent upon the metabolic activity 
of the individual patient. Metabolism varies with age, reaching its maximum at puberty 
and declining gradually until old age. 
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Atropine is substituted for scopolamine below the age of 5 and over the age of 75, 
since in these age groups excitement will often result from the use of scopolamine. 

While the table accompanying the article will serve as an index for premedication, 
dosage, however, must be individualized. Cachexia, debilitation, and chronic diseases 
require a decrease in dosage; on the other hand, thyrotoxicosis, drug addiction, and acute 
pain require increases in dosage for the patient’s comfort. 

The factors which must be taken into account in the choice of anesthetic agent and 
technique include the safety and comfort of the patient, the convenience to the surgeon, 
and the skill and training of the anesthetist. All anesthetic agents should be selected 
upon the basis of their pharmacologic properties. Ether, without question, is the safest 
anesthetic in the hands of unskilled or semiskilled technicians; yet of all the anesthetic 
agents, it probably produces the greatest derangement of normal physiology. It depresses 
the temperature-regulating mechanism, increases intracranial pressure, increases glyco- 
genolysis, and elevates the blood sugar 100 to 200 per cent, irritates the larynx, depresses 
renal function, and decreases the motility of the stomach and intestines. Among its ad- 
vantages may be listed the wide margin of safety between anesthetic and toxic doses, its 
lack of effect on blood pressure and heart muscle, and the production of splenic contrac- 
tion, thereby increasing circulating blood volume. 

Cyclopropane has the advantages of rapid induction and recovery, lack of effect 
upon the gastrointestinal tract, moderate relaxation, and low concentrations required for 
anesthesia, thereby allowing the use of higher oxygen concentrations. Its disadvantages 
include a low margin of safety between anesthetic and toxic doses, the production of 
cardiac arrhythmias, elevation of blood pressure, respiratory depression, and a high in- 
cidence of postcyclopropane hypotension. 

Nitrous oxide and ethylene may be considered together. They both have the 
advantages of little if any alteration in blood chemistry, no effect on peripheral circula- 
tion, pleasant induction, rapid recovery, and the fact that no respiratory failure is possible 
in the presence of sufficient oxygenation. Disadvantages of these agents are primarily 
the lack of relaxation produced and the fact that heavier premedication is required for 
induction and maintenance of anesthesia. 

Pentothal Sodium, the newest of the anesthetic agents in common use, is perhaps 
now the most used and misused of all the anesthetics. It is true that induction and recovery 
are pleasant for the patient, that there is minimal postanesthetic nausea and emesis, that 
it is nonexplosive, and that it requires little in the way of apparatus. Nevertheless, this 
drug has minimal analgesic properties and does not produce relaxation; there is a very 
small margin of safety between anesthetic and toxic doses; laryngeal reflexes are aug- 
mented frequently to the point of laryngeal spasm; and the circulation is depressed. Some 
other agent should be used with Pentothal Sodium to produce analgesia, thereby reducing 
the amount of barbiturate required to maintain narcosis and allowing a more even anes- 
thesia with more rapid recovery. Anesthesia produced by intravenous barbiturates alone 
is little more than profound barbiturate poisoning. 


Author’s Summary 


‘*TIn summary, the choice of an anesthetic agent for any surgical procedure should 
be that which satisfies the surgical requirements while producing the least derangement 
of physiologic processes. In general, abdominal and rectal procedures require ether, 
cyclopropane or spinal anesthesia; surgery of the head and neck, skin and extremities, 
and external genitalia can be safely and satisfactorily performed under the less potent 
agents. In the presence of shock, cyclopropane has proved to be the anesthetic of choice 
since it allows the highest concentration of oxygen and maintains the blood pressure. 
Spinal anesthesia is contraindicated in the presence of shock, severe anemias, intestinal 
obstruction of the dynamic type, extremes of hypertension and hypotension, and cardiac 
disease, or when neurologic lesions of any type are present. It should be remembered 
that the anesthetic must meet the surgical requirements and not increase them, and that 
a minor surgical procedure does not require a major anesthetic procedure.’’ 

S,. 4..6, 
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Gagging. C.N. Paton. Australian J. Dent. 21: 200, April, 1949. 


Gagging, to the anesthetist, means an unfortunate and potentially troublesome 
interruption in the conduct of general anesthesia. It occurs usually during induction, 
during the second stage of anesthesia or during maintenance, when the plane of anesthesia 
is inadvertently allowed to revert to second stage anesthesia. It may be described as an 
uncoordinated and uncontrolled exhibition of the swallowing reflex, which eventually 
produces tonic contraction of all the muscles of deglutition and even those of the upper 
respiratory tract. 

In the conscious state swallowing begins as a voluntary effort, but immediately after 
the swallowed material passes the fauces, it becomes a complex nervous reflex. The 
afferent fibers of this reflex are sensory nerve endings of the glossopharyngeal, the 
trigeminal, and the vagus (laryngeal and pharyngeal branches) nerves. These fibers 
supply various sensitive areas of the fauces, soft palate, tongue, and pharyngeal walls, 
stimulation of any of which may result in the complicated series of muscular movements 
involved in the reflex of swallowing. The innervation of these movements (i.e., the 
efferent portion of the reflex) is through the hypoglossal, the third division of the 
trigeminal, the glossopharyngeal, and the vagus nerves. The entire reflex is coordinated 
through various complicated association-paths in the pons and medulla and all concentrated 
in a special nucleus, in the medulla, lying adjacent to the vagus nucleus. 

In the muscular act of swallowing: 


1. The soft palate is forcibly elevated. 

2. The constrictors of the pharynx contract. 

3. The whole pharynx is elevated by the palatopharyngeus and stylopharyngeus 
muscles. 

4, The larynx is raised to a position high under the base of the tongue by the 
contraction of the thyrohyoid muscle. 


In the phenomenon of gagging, any or all of these movements are reproduced but in 
an uncoordinated and spasmodic manner. To the anesthetist such events mean at best 
serious interruption in the smooth conduct of anesthesia and at worst the setting up of 
a series of events which may be extremely serious and even disastrous. Respiration is 
arrested at once and the rapid onset of anoxia increases the general spasticity of the 
contracted palatal, pharyngeal, and faucial muscles. Lightening of anesthesia may pre- 
cipitate vomiting and coughing or the closely related laryngeal reflex may be irritated into 
spasm. 

Gagging results from irritation of sensitive areas in: (1) the posterior pharyngeal 
wall; (2) the soft palate, uvula, and fauces; and (3) the dorsum of the posterior portion of 
the tongue. In the conscious patient the sensitivity of these areas may be controlled by 
suitable topical anesthesia such as (a) 5 per cent cocaine hydrochloride solution, (b) 2 per 
cent decicaine solution, (c) 2 per cent butyn sulfate solution. In the edentulous patient, it is 
worthy of note that the removal of full upper and lower dentures is often sufficient to provoke 
gagging, as this alters the normal architecture of the buccal cavity and allows areas which 
have become unaccustomed to normal stimuli to come into apposition. During general anes- 
thesia gagging is a phenomenon of second-stage anesthesia and is precipitated by irritation 
of any of the sensitive areas indicated above. Such irritation may be due to: 


1, Excessive secretion of saliva and mucus. 

2. Exhibition of pungent and irritating anesthetic vapors beyond the patient’s tolerance. 

3. Rapid onset of anoxia as in nitrous-oxide anesthesia. 

4, Premature intrusion of foreign bodies (such as artificial airways, nasal tubes, gauze 
swabs, etc.) into the posterior pharynx. 

5. Failure to maintain adequate air channels. 

6. Undue sensitivity of pharyngeal mucosa, as in nervous subjects, alcoholics, heavy 
smokers, and sufferers from pulmonary pathological conditions. 
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Treatment lies largely in prophylaxis: 

(a) The free use of vagodepressive drugs, such as atropine and pethidine, does much to 
inhibit secretions and reduce activity of the swallowing reflex. 

(b) The careful and gradual increase in the strength of pungent anesthetic mixtures 
will obviate much of the risk of gagging from this cause, and in its event an immediate 
retreat to the use of a weaker mixture will bring about instant improvement. 

(¢) Maintenance of a perfect airway is a fundamental principle of general anesthesia ; 
therefore 

(d) Full dentures should be retained in the edentulous. 

(e) In the unduly sensitive, preliminary spraying with one of the approved topical 
anesthetics is of value. 

(f) Artificial airways, swabs, nasal tubes, etc., should not be inserted until all reflexes 
are abolished by the progressive deepening of anesthesia. 

In barbiturate anesthesia, special care is indicated. Here the selective action of the 
anesthetic agent is on the cerebral cortex and hypothalamus, and usually six or seven minutes 
must elapse before the medullary centers and peripheral nerves are sufficiently saturated to 
eliminate activity of the pharyngeal reflexes. 


A. J. A. 


Exposed Dental Pulps in an Epidemic of Poliomyelitis. H. G. Radden. Australian J. 
Dent. vol. 53, May, 1949. 


‘1, Of 272 patients suffering from Anterior Poliomyelitis during an epidemic in 
Western Australia in 1948, 91 (33.45 per cent) were found to have exposed dental pulps, 
whilst, of 548 controls inspected, 274 (50 per cent) showed pulpal exposure. 

‘*2, Exposed dental pulps cannot be considered a significant factor in the aetiology 
of Anterior Poliomyelitis.’’ 

A. Si A. 


Alkaline Anesthetic Solutions. George French. Rev. Odontol., Buenos Aires 36: 250-254, 

June, 1948. 

Novocaine, the anesthetic base, is insoluble in water. Not so its salts. 

The salts liberate the base rapidly in alkaline solutions. Therefore, these solutions 
ensure rapid anesthesia, and because they approximate the pH 7.35 of the body fluids, are 
less irritating to the tissues. 

Alkaline solutions are not stable: the liberated base and most vasoconstrictors oxidize 
freely, and sterilization by heat increases the oxidation. 

Therefore, alkaline anesthetic solutions should be prepared immediately before in- 
jecting. 

Stock solutions are prepared and sterilized, and then carried to the colored dropper 
(dispensing) bottles. Place 240 c.c. of distilled water and 4.40 Gm. of Novocaine Hydro- 
chloride powder in an Erlenmeyer flask. Boil slowly for ten minutes. This solution is very 
stable and lasts indefinitely. Place 30 c.c. distilled water in an Erlenmeyer flask and boil 
ten minutes. Cool slightly, add 2.34 Gm. sodium bicarbonate and bring to a boil, but do not 
boil. It is unstable and must be renewed frequently. 

Three colored dropper bottles (cap must cover neck) of different sizes are sterilized, 
the larger to be filled from stock bottle with the sterile Novocaine solution, the next with 
the bicarbonate solution, and the smallest with Adrenalin chloride 1:2,000, prepared by adding 
1 c.c. of sterilized distilled water to the 1 ¢.c. 1:1,000 solution bought in ampules at a 
pharmacy. : 

Fill syringe with droppers immediately before injecting: 2 ¢.c. of Novocaine solution, 
two drops of bicarbonate, one drop of Adrenalin (will give 1:65,000). Quantity of Adrenalin 
may be varied in accordance with the case. All done aseptically. Warm the solution by 
passing syringe over flame. Inject very slowly. Speedy, deep, and uneventful anesthesia re- 


sults, even in cardiac patients. 
G. A. R. C. 
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ROENTGENOLOGY 


Roentgen Therapy of Carcinoma of the Lower Lip. J. A. del Regato. Radiology 51: 
499-508, October, 1948. 


Carcinoma of the lower lip is considerably more common than carcinoma of the upper 
lip. It is predominant in men and appears connected with a history of chronic exposure to 
sunshine. Carcinoma of the lower lip is curable by surgery or radium therapy. Roentgen- 
therapy, however, is the treatment of choice for it assures the control of the disease while, 
at the same time, affords the best esthetic result. Adequate roentgentherapy requires a 
balance of the treatment factors in accordance with the extent and character of the 
primary lesion in order to assure the best results. 

The size of the lesion, the degree of differentiation of the tumor, and previous unsuccess- 
ful treatments have all a proper bearing on the incidence of metastasis and on the prognosis 
following treatment of metastatic adenopathies from carcinoma of the lower lip, which are 
best treated by an upper neck dissection which often needs to be bilateral; in a few cases 
only, a radical neck dissection may be necessary. A prophylactic neck dissection in case 
of carcinoma of the lower lip is not justified as a routine procedure, in view of the fact 
that it is a relative minority of cases which, not presenting a metastasis at the time of the 
treatment of the primary lesion, will present one aferwards (7 per cen). Close follow-up of 
all cases will assure the early and often successful treatment, a therapeutic dissection in the 
few cases which present metastasis. 


Tt. J.C. 


Radiation Necrosis of the Jaw. Ernest M. Daland. Radiology 52: 205, February, 1949. 


Whenever deep x-ray therapy is to be directed to lesions of the mouth, any teeth 
through which the beam will pass should be removed before treatment is started. Treat- 
ment is deferred for one week after the extraction. 

Once treatment has been given, none of the teeth exposed to irradiation should be ex- 
tracted for a period of several years. 

Following irradiation the first evidence that something is wrong is usually a complaint 
from the patient that he has pain. Inspection will show a devitalized area of mucosa or 
periosteum, and a little later bare bone will appear. This exposed bone is sick bone but it is 
not yet dead. It will no tact like the usual bone infection from an abscessed tooth, osteo- 
myelitis, or a compound fracture. It will not form spontaneous sequestra, nor will it ever 
cover over with periosteum or mucosa. If one realizes these facts and acts promptly, much 
time and suffering will be saved. 

If the exposed bone is treated by electrocoagulation it will die and separate as a heat 
sequestrum, with some chance that the deeper bone will cover over. 

Exposure of bone leads to infection which travels slowly but surely into the bone and 
around it. The first indication of extensive infection may be the appearance of cellulitis in 
the face or neck. Infection in the irradiated field causes the soft palate to break down and 
a fistula develops. The infection travels up and down the surface of the bone until the 
whole jaw is separated from the periosteum. There is never any regeneration. 

Prompt action is advised, for it may avoid a fistula. Electrocoagulation of the ex- 
posed bone or removal of surface bone with rongeurs may save the day. Otherwise, if the 
condition is advanced, all bone devoid of periosteum must be removed. 

Hemorrhage may be a real problem. The first inclination is to ligate the bleeding vessel 
either in the wound or at its source. This is a dangerous procedure. To ligate, for instance, 
the external carotid artery for hemorrhage from an irradiated mouth will mean cutting off 
blood supply which is needed to keep the tissue viable. 

References 
1. Daland, E. M.: Radiation Damage to Tissues and Its Repair, Surg., Gynec. & Obst. 72: 
372, 1941. 
2. Daland, E. M.: Surgical Treatment of Post-irradiation Necrosis, Am. J. Roentgenol. 34: 
287, 1941. 
T. J. 0. 
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The Use of a Mobile Source of Light in Radiography. Y. V. Paatero, Helsinki, Finland. 
Acta Odont. Scand. 8: 236-242, 1949. 


The author describes the use of a mobile source of light for the radiography of 
teeth. Out of a roentgen tube moving parallel to the plane of the film and fitted with a 
linear focus, a cluster of rays is sent out of a narrow lead slit through the object in the 
direction of the film. The oblique primary rays are eliminated by a Lysholm-grid moving 
between the ray-directing tube and the object. By proceeding in this way fully isometric 
roentgen pictures could be obtained. 

R. F. 8. 


Extraction of Foreign Bodies in the Region of the Neck and the Facial Bones and Their 
Localization by Means of the Boloscope. H. Eickhoff. Pract. oto-rhino-laryng. 11: 
49, 1949. 


The author states that the otolaryngologist is particularly well equipped to remove 
foreign bodies from these regions, being familiar with the anatomy of the head and neck 
and having at his disposal the necessary instruments and sources of light. Often the usual 
method of opening the sinuses is the best method of approval. It prevents laceration of 
tissue, affords excellent postoperative drainage, and leaves no visible scars. 

The localization of a metallic foreign body can be accomplished by roentgen examination 
in two planes, through the ‘‘tomogram,’’ as well as through transillumination by the use 
of a guiding probe. The boloscope greatly facilitates the examination, though very little 
has been written about its use. The position of the foreign body is determined by means of 
the roentgen ray, after which the apparatus is adjusted so that the operator is guided by two 
convergent rays of light directed to the place where the foreign body is located. As long as 
the foreign body is not reached, one sees in the wound two more or less separated points of 
light. The distance between these points is used to calculate in a simple manner the depth 
of the foreign body, which is reached when the two points of light are united. 

E. P. S. 


ORAL PATHOLOGY 


Versuche zur Aetiologie und Prophylaxe der Zahncaries. J. Mése. Ztschr. f. Stomatol. 46: 
1, 1949. 


Dental caries, brought forth in an overwhelming measure by civilization, has become a 
menace to manhood. While civilized nations report a percentage of 90 for caries occurrence, 
Eskimos of the east coast of Greenland, untouched by civilization, show only 14 per cent in 
adults and 9 per cent in children. On the well colonized west coast of Greenland, however, 
caries incidence rises to around 60 per cent in adults and children (Wannemacher). Similar 
observations were made by Adler in Spain during the Civil War, by Jones and Larsen in 
Hawaii, Oettli in mountainous regions of Switzerland. 


With some modifications, Miller’s caries theory is still the only valid one, i.e., the 
chemicoparasitical degradation of carbohydrates. Seventeen different carbohydrate victuals 
were investigated to determine their grade of acid formation in vitro. Based on the experi- 
ences of Fosdik and Wessinger, the experiment was not made with isolated groups of bacteria, 
since the symbiotic teamwork of different bacteria—as it is in the mouth—gives quite different 
results. Except for sugars, the carbohydrate victuals were used dried in a quantity of 25 
per cent in 20 ¢.c. of ordinary bouillon. The former were used in a concentration of 2 per 
cent because of the growth-inhibiting factor of higher concentrations. 

After establishing a level pH, each test tube was inoculated with two loops of saliva 
and 1 loop of tooth surface film. For each test individual three test tubes were prepared; 
each material was tested on 20 persons. Within short intervals, the tubes with added 
Lakmus liquid were observed in order to determine the exact time of acid reaction. Within in- 
tervals of six, twelve, and twenty-four hours, the exact pH was measured with the ionometer. 
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The difference between the individuals was very small, and only hundredths of pH degrees. 
The Lakmus reaction was fastest in potatoes, then in rye flour, wheat and rice starch, and 
pastry with sugar, all of these within an hour, the rest within eight and ten hours (bread, 
rice, corn, oat flour, saccharose, maltose, lactose, and honey. Measurement of the pH degree 
showed a pH in potatoes after six hours; almost all products arived to their maximum 
pH after twelve hours. Summing up the results, it can be said that of the potatoes acid is 
formed immediately under the influence of mouth organisms, while the reaction is somewhat 
slower in bread, fine rye flour, pastry, rice and wheat starch, and corn flour. All other flours 
and the sugars showed a relatively prolonged latency followed by a sudden and quick acid 
formation. 

Among the results, it is interesting to know that the soluble sugars belong to the sub- 
stances which pass the neutral point toward acid only after nine to ten hours. Potatoes are 
a more ideal medium for bacteria because of their high content of carbohydrates combined 
with a small, but effective percentage of nitrogen compounds, which form part of the nourish- 
ment of the microorganisms. 

Experiments in vivo, by controlling the acid formation by putting indicator paper be- 
tween the teeth, confirmed the in vitro tests. 

When we look for the reason for the stupendous increase of caries incidence during the 
last two centuries, the most widely cited argument is the refinement of flours, which eliminates 
the fibers and increases the starch contents. Another is the widely propagated use of the 
potato. If the nourishment of the natives of Tristan da Cunha includes the potato, and their 
caries incidence is, in spite of that, low, the reason is the composition of food, which is very 
rich in mineral salts and therefore buffered. Thus, the fermentation cannot occur to a degree 
endangering the teeth. Hence, it is not safe to hold single foodstuffs responsible for caries 
formation, but rather the composition of the daily foods consumed. 

The phenomenon of human resistance to dental caries has been discussed by many 
authors (Bunting, Hadley, Tucker and Hanke, Mathis and Frey, Baumgartner, Gins, Gottlieb, 
Miller, and others). Experiences in this field were gathered by concentrating on the compara- 
tive lactobacillus count of caries-resistant and caries-affected individuals. On 6 caries- 
resistant persons lactobacillus was found in 4 cases, while 28 cases of 40 caries-affected 
persons carried lactobacillus. Although the number of test persons is small, it can be 
said that lactobacillus is in no way a specific organism for caries. 

Miller’s chemicoparasitical caries theory would suggest two explanations for caries 
resistance: either a flora of bacteria is present which does not predispose for acid forma- 
tion as the flora of caries-affected individuals does, or the teeth of caries-resistant persons 
withstand the acids better. In order to solve the first question, the above tests to 
determine time and rate of acid formation were carried through comparatively for caries- 
resistant and nonresistant persons. Test foods were boiled potatoes and wheat flour. The 
results showed such neglectable differences in time and rate of acid formation for resistant 
and nonresistant test persons that it appears unlikely that the reason for caries resistance 
lies in the configuration of the microflora of the mouth. Therefore it can be believed that the 
main reason for the resistance phenomenon lies in the teeth themselves, 

Different prophylactic means are now available to fight caries. Gottlieb, with his purely 
parasitical theory, advocates an impregnation with zine chloride and potassium ferrocyanide 
or with silver nitrate and calcium chloride which should bar the way to the bacterial invasion. 
Neutralizing agents, such as sodium bicarbonate, have no permanent, but only a very short 
action, and have no value in caries prophylaxis. The same applies to disinfectant liquids, 
and mouthwashes. Even the tests of Jundell and Billing did not indicate that a change in 
diet toward more raw and coarse food, rich in vitamins, increases caries resistance. Fluorine 
therapy has been effective up to a certain measure in decreasing caries incidence. Calcium 
phosphate is effective against caries, and its action lies in its buffering capacity as well as in 
the fact that fermentation uses calcium phosphate and takes it from the tooth substance, if 
not administered artificially. 
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Mathis stresses the point that the night is the most dangerous period for caries forma- 
tion, since no disturbance occurs in acid formation and many foodstuffs take many hours 
until they form acid. The author uses sodium benzoate as fermentation inhibiting factor 
(1 per cent, 0.5 per cent, 0.1 per cent). The 1 per cent solution held the pH over 6.0 over 
twelve hours, and over 5.1 over twenty-four hours. Sodium benzoate is a well-known agent used 
for canning foods and is absolutely harmless when taken in small doses. It would therefore 
be advisable to give the agent in tablet form at bedtime without rinsing the mouth after- 
wards. The chewing action would bring it into the caries-endangered zones of the dental 


arch, where it can still be found and tested in the morning. 
R. H. B. 


Untersuchungen iiber die biologische Remineralisation kariéser Zihne. H. Eggers Lura. 
Schweiz. Monatschr. f. Zahnh. 59: 189, 1949. 


Within a period of ten years, the author observed more than one hundred fifty 
cases of hardened caries (caries insistens). Analysis confirmed that different factors are 
responsible for the biologic healing of carious lesions: (1) a change of diet from refined, 
mixed foods, low in phosphorus content, to a diet rich in phosphorus; (2) a primitive 
standard of living with much physical exercise, good tissue ventilation; (3) presence of 
phosphatase in teeth and saliva; (4) a high level of phosphatase esters in blood and saliva; 


(5) inereased activity of oxidizing enzymes in blood and saliva. 
R. H. B. 


Schmelzbiischel und Prismenquerstreifung. C. Leimgruber. Schweiz. Monatschr. f. 
Zahnh. 59: 242, 1949. 


The author submits an analysis of the enamel structure and function and concludes: 


‘*1, Clustered enamel is not a pathological formation, but is, on the contrary, an im- 
portant element in the architecture of the enamel. It helps to compensate for the volume 
increase of the enamel rods towards the surface and stands for the maintenance of the 
physicomechanical qualities of the enamel. 

‘¢2. The transversal shives in the enamel rod derive from its volume increase, i.e., from 
the periodical apposition of crystalline cells to the prismatic body. 

‘«3. The architecture of the isolated enamel rod as well as of the whole enamel depends 
entirely upon the submicroscopic constitution of its organic and inorganic components.’’ 


R. H. B. 


Die Innervation des Dentinbestandes. L. Illyés. Ztschr. f. Stomatol. 46: 101, 1949. 


The sensitiveness of the dentine is up to the present date the subject of a vast con- 
troversy as to its conduction of pain impulses. In 1935 Berkelbach van der Sprenkel suc- 
ceeded in proving the presence of nerve fibers in the dentinous substance, of almost all pre- 
pared specimens stained with the silver method of Bielschowsky and Cajal de Castro. The 
author himself used the Bodian-Holmes silver stain method to show nerve fibers not only 
in the dentine tubules, but also outside of them. A certain number of them run almost at 
right angles to the axis of the dentine tubules. The sensory nerves of the dentine have their 
origin in the large and in the middle-sized unipolar cells of the gasserian ganglion, the 
vegetative nerves to the greater part in the superior cervical ganglion, to the lesser part from 
the multipolar cells of the third ramus of the gasserian ganglion. 

The best place to find the nerves is the odontogenous zone—they are not the fibers of 
Tomes. Miinch, however, has been able to show them also in the border zone of enamel and 
dentine, and in the enamel border zone. 


&. H. B. 
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ORAL MEDICINE 


The Effect of Liver Extract and Vitamin B,, on the Mucous Membrane Lesions of Macro- 
cytic Anemia. Robert E. Stone and Tom D. Spies, Birmingham, Ala. J. Lab. & 
Clin. Med. 33: 1019-1023, August, 1948. 


It was observed that neither folic acid nor thymine prevented or relieved subacute 
combined degeneratoin in cases of pernicious anemia and that they likewise failed to pre- 
vent or relieve the glossitis and stomatitis in a considerable number of cases. However, 
liver extract consistently prevented or relieved both the neural disturbances and the oral 
lesions in cases of pernicious anemia. Reference is made to 3 patients with pernicious 
anemia whose oral lesions, glossitis and stomatitis, failed to respond to therapy with 
either folic acid or thymine, but subsequently healed promptly when liver extract was 
given. In 2 cases, the oral lesions responded as rapidly and as completely to vitamin B, 
as previously had been observed when liver extract was given. The case history of i 
patient is presented. 

A 48-year-old white man with pernicious anemia had been treated during relapses of 
anemia on eight occasions, beginning in May, 1944. On each occasion he had an associated 
glossitis and stomatitis, and throughout the time he had symptoms and physical evidence 
of persistent neural involvement that had little tendency to progress. On two occasions 
in 1944 the anemia and the oral lesions responded to liver extract and in September, 1945, 
folic acid proved equally as effective. In March, 1946, oral thymine (6 Gm. daily for nine- 
teen days) resulted in improvement of the anemia but had no beneficial effect on the oral 
lesions. Three months later folic acid (40 mg. daily for thirteen days) relieved the anemia 
but did not relieve the glossitis and stomatitis as it did previously. The lesions, however, 
responded to liver extract on two subsequent occasions—September, 1946, and June, 1947. 

During the fall of 1947 the anemia and the oral lesions relapsed gradually. On Dec. 
14, 1947, folic acid (10 mg. daily) was started and continued for eighty days; the dose was 
then increased to 40 mg. a day for thirty-four days, and finally to 50 mg. a day for twenty- 
two days. During the last two weeks of this therapy the following vitamins were given 
simultaneously with the folic acid in daily doses as indicated: A, 75,000 U.S.P. units; 
D, 3,000 U.S.P. units; thiamine, 30 mg.; riboflavin, 15 mg.; niacinamide, 450 mg.; ascorbic 
acid, 450 mg. During this course of therapy his blood values increased as follows: red 
blood cells from 2.15 million to 4.15 million, hemoglobin from 8.1 Gm. (53 per cent) to 14.2 
Gm. (92 per cent), and white blood cells from 4,900 to 9,250. A peak reticulocyte count 
of 18.1 per cent was obtained on the eleventh day of folic acid therapy. 

Despite relief of the anemia, no favorable effect on the oral lesions was cbserved. 
He complained of pain and burning of his mouth and tongue and painful external fissures at 
the left angle of his mouth. The tongue was swollen; deep dental impressions were present 
at the tip; all surfaces were red and the papillae were severely atrophied; buccal mucosa was 
swollen and large areas of hyperemia were noted; tooth indentations marked the red mucosa 
of the lower lip; several oozing, tender fissures extended laterally from the left angle of the 
mouth. 

At this time (April 30, 1948) a single dose of 15 ug of vitamin B, was given intra- 
muscularly. Within forty-eight hours there was definite fading of the hyperemia of the tongue 
and buccal mucosa and by the fifth day after therapy the color of the mucosa was about 
normal except in the most swollen areas of the lower lip; the external fissures were dry and 
apparently were healing. Thirteen days after therapy numerous papillae were clearly visible 
over the entire dorsal surface of the tongue, and the fissures were healed. Symptoms related 
to the oral lesions began to subside within two days and were completely absent by the 
fifth day after the injection of vitamin B,. 

These data demonstrate that severe oral lesions in some cases of pernicious anemia 
are refractory to treatment with either thymine or folic acid alone or along with other B 
complex vitamins but respond rapidly to therapy with either liver extract or vitamin 
B,. The association of such lesions with neural involvement in cases of pernicious anemia 


was noted. 
t.. d. &. 








1352 QUARTERLY REVIEW OF LITERATURE 





Persistent Multiple Herpes-Like Eruption. Response to Repeated Intradermal Injections 
of Smallpox Vaccine. Leonard E. Savitt and Samuel Ayres, Jr. Arch. Dermat. & 
Syph. 59: 653, June, 1949. 


‘*A ease is reported in which there were lesions of the entire vermilion surfaces 
of both lips which extended into the mouth and onto the gums, buccal mucosa and pharynx. 
They consisted of tiny superficial white ulcerations which were cobblestone-like and raw. 
There were also lesions about the eyes and about the neck. 


‘‘Effective Treatment With Vaccine.—The intradermal injection of- the contents of 
one capillary tube of a commercial smallpox vaccine was instituted Jan. 16, 1947, and 
repeated at two to four day intervals. The first definite sign of improvement was noted 
on February 10, three days after the seventh injection. There was no reaction to the 
first injection, but a vaccinal type of reaction followed the second injection. Subsequent 
reactions decreased in severity; consequently the contents of two capillary tubes of 
vaccine were injected each time, starting February 10. Some scattered new lesions oc- 
curred after the tenth injection. On February 27, after twelve injections, the skin was 
almost completely clear, no active lesions being seen. On March 8, after the fourteenth 
injection and fifty-one days after the first injection, the skin was entirely clear. 

‘*Injections were stopped. Nineteen days later a few vesicles appeared about the face 
and upper gums. There was a twenty-four day interval between the fourteenth and the 
fifteenth injection, thereafter only a one week interval and subsequently a two week and then 
a three week interval. The last lesion, a single vesicle, occurred on May 9, 1947. Till the time 
of writing, forty-two injections have been given, the last one on Dec. 26, 1947, at which time 
the skin was entirely clear. 

‘*Laboratory Examinations.—The results of laboratory examinations were as follows: 
Gram’s stain of material from lesions revealed mucus and staphylococci. The red blood 
cell count was 4,190,000 and the white blood cell count, 15,000, with a differential count 
of 45 neutrophils, 3 stab cells, 32 lymphocytes, 13 monocytes and 10 eosinophils per 
hundred cells, the amount of hemoglobin being 71 per cent and the color index 0.86. The 
urine was normal, and the reactions to scratch tests with allergens were all negative. Cul- 
tures from lesions on the neck revealed Staphylococcus albus; those from lesions of the 
gums, Streptococcus aureus and Streptococcus viridans and spirilla and fusiform bacteria, and 
cultures from lesions of the palate, Staphylococcus aureus. The level of serum calcium was 
8.98 mg. per hundred cubic centimeters; of chloride (as sodium chloride), 479 mg., and of 
sodium, 320 mg. 

‘*A specimen for biopsy was not taken.’’ 


Authors’ Comment 

‘¢This case is reported because of the dramatic improvement following therapy con- 
sisting of repeated intradermal injections of smallpox vaccine, particularly as contrasted 
with the lack of success of a limited number of smallpox vaccinations performed by the 
usual scratch method. 

‘*The technic used was a variation of that used by Arnold. Approximately 0.1 c.c. of 
an isotonic solution of sodium chloride is drawn into a tuberculin syringe with a No. 24 or No. 
25 hypodermic needle (% inch [1.2 em.]), attached, and then is mixed in the syringe with 
the contents of one capillary tube of smallpox vaccine. The intradermal injections may be 
made anywhere, but a site near the deltoid muscle is preferable. 

‘‘The use of smallpox vaccine administered intradermally for routine prophylaxis of 
smallpox is now accepted by public health authorities. : 

‘*Tt is known that no distinct parallel occurs between resistance to virus dermatoses and 
the presence of serum antibodies. 

‘¢The unknown mechanism of response to therapy in the reported case probably parallels 
that occurring in herpes simplex and aphthous stomatitis and the protection afforded in 
smallpox. 

‘¢There may be antigenic differences in the herpetic strain. Some strains of smallpox 
may have an antibody common to some strains of herpes simplex. 
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‘*TIn general, attempts to immunize against herpes simplex by the use of strains of 
herpes simplex virus have not been successful. ’’ 


Reference 


Arnold, H. L., Jr.: Herpetic Stomatitis Treated by Intradermal Smallpox Vaccine, Proc. 
Staff Meet., Clin. Honolulu 10: 85-89, 1944. 
2. 3; % 


CYSTS OF THE JAWS 


Benign Cysts of the Paranasal Sinuses. Harold F. Schuknecht and John R. Lindsay. 
Arch. Otolaryng. 49: 609, June, 1947. 


‘*Benign cysts which are common in and peculiar to the paranasal sinuses are of two 
general types, those which take origin from the sinus mucosa and those which invade the 
maxillary sinuses from the teeth. 

‘*A simple classification of these cysts is as follows: 


A. Cysts arising from the sinus mucosa 
1. Nonsecreting cysts 
2. Secreting cysts 
(a) Retention (glandular) cyst 
(b) Mueocele 
B. Odontogenie cysts 
1. Follicular cysts (dentigerous) 
2. Radicular (root) cyst 


‘*The nonsecreting cyst is an accumulation of straw-colored exudate in the sub- 
epithelial, loose connective tissue of the maxillary sinuses. Clinical and roentgenologic 
evidence of its occurrence in other sinuses is lacking. 

‘*Retention cyst is the lockage of the duct of a tuboacinose gland of the sinus mucosa 
which results in a cystic dilatation of the gland by accumulating secretions. Such a cyst never 
becomes large. At operation the cyst is often described erroneously as a small abscess. It 
appears as part of the histopathologic picture in chronic inflammation or hyperplasia of the 
sinus mucosa, of either allergic or infectious cause. 

‘*A mucocele is an accumulation of the products of secretion, desquamation and inflam- 
mation within a paranasal sinus, with distention of the walls of the sinus. True mucoceles 
oceur typically in the frontal sinus and ethmoid cells, and more rarely in the maxillary or 
sphenoidal sinuses. 

‘¢A review of dental embryology is presented for the purpose of clarifying the histo- 
genesis of follicular and radicular cysts. 

‘Tooth development begins by extension of the dental lamina down into the primitive 
gum, where knoblike thickenings occur. These form into inverted cup-shaped structures, having 
an inner and an outer enamel epithelium, separated by a filling of looser cells, the stellate 
reticulum. Specialized connective tissue cells, the odontoblasts, arise from the thickened 
mesenchyme beneath the deeper side of the enamel organ and are concerned with the forma- 
tion of dentine. Then, as enamel is laid down on the dentine, the stellate reticuium dis- 
appears, and the outer enamel epithelium loses its separate identity. 

‘* Follicular cysts develop from enamel organ epithelium around the crown of the tooth. 
The cause of the development of the cyst is not definitely known. One theory is that it forms 
by dissolution of the stellate reticulum and distention of the dental follicle. 

‘*As the tooth develops, there is a downward extension of the enamel epithelium over 
the upper part of the dental papilla, thus forming Hertwig’s sheath. It has conclusively been 
shown that remnants of this epithelial sheath may persist in the periodontal membrane after 
tooth development is completed. The epithelium in an apical granuloma is probably derived 
from these cell nests (debris of Malassez). Inflammatory stimulation causes the epithelium 
to proliferate in the form of strands, which may ramify in the granulation tissue. The 
tendency of the epithelium to grow on a surface often results in its forming a complete lining 


of an abscess cavity. 
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‘*Radicular cysts may develop from these apical granulomas; whether or not these cysts 
have an epithelial lining depends on whether or not epithelial rests have been caught in the 
granuloma. 

‘The formation of a cyst depends on the following factors: (1) central dissolution of 
the granuloma, (2) transudation of fluid through the cyst wall, (3) absence of spontaneous 
drainage by formation of a fistula, and (4) a mild clinical course without surgical interven- 
tion. 

‘*The follicular cyst is derived from enamel organ epithelium and usually contains the 
crown of a tooth in its wall. It occurs more frequently in the mandible than in the maxilla. 
This cyst may arise from any of the permanent or deciduous teeth but has origin most com- 
monly in the enamel organ of the third tholar. When a tooth is present in its wall, the cyst 
is commonly termed a dentigerous cyst. Occasionally there are multiple cysts or multiple teeth 
in one cyst. 

‘*The treatment is complete surgical removal of the follicular cyst and its contents. 
Care should be used in removing all the cyst wall, as it may be adherent to the bony wall of 
the sinus in some areas. The removal is usually best accomplished by the Caldwell-Luc opera- 
tion.’’ 


‘Case 6. H. G., a man aged 20, complained only of recent pain in the right 
side of the face. Clinical examination revealed a bulging inward of the lateral wall 
of the right nasal passage. The right third molar tooth had not erupted. 

‘*Roentgenologic examination revealed complete clouding of the right 
maxillary sinus. A shadow having the general contour of a tooth lay in the postero- 
lateral angle of the sinus. 

‘*A radical antrotomy was performed on the right side. The bony wall in the 
region of the canine fossa was thin. The cyst wall was tough and under tension. 
It was needled, and 20 ¢.c. of thick viscid material was removed. The wall of the 
eyst was adherent to the floor. A large tooth projected into the cyst from the 
posterolateral wall near the floor. It was removed with the cyst wall without diffi- 
culty. There was no bone in the nasoantral wall below the inferior turbinate 
process. A large window was made into the nose through the inferior meatus. 


‘«The diagnosis was a follicular (dentigerous) cyst of the right third molar 
tooth, filling the right maxillary sinus.’’ 


‘The radicular cyst develops at the root of a tooth, in contradistinction to the follicular 
cyst, which develops around the crown. As previously stated, the radicular cyst probably 
develops from central necrosis of an apical granuloma. The occurrence of an apical granuloma 
secondary to infection of the pulp canal is common. When the acute inflammatory reaction 
is mild, the condition may go untreated and the granuloma increase in size. Central dissolu- 
tion may take place by abscess formation or possibly may be due to a vascular disturbance. 

‘¢Offending teeth which remain should be extracted. It is essential to remove all dis- 
eased tissue from the alveolar process. If the maxillary sinus is infected or extensively oc- 
cupied, it should be exenterated, for which procedure a Caldwell-Luc approach is most suit- 
able. Care should be taken to create a nasoantral window which will remain open.’’ 


‘“Case 7. M. K., a woman aged 40, complained of pain and swelling of three 
days’ duration, in the region of the left cheek. All the left upper teeth had been 
removed one year previously, without event. Examination revealed tenderness and 
puffiness of the left cheek over the left maxillary sinus. There was a red, tender 
and fluctuant mass, the size of a hazelnut, on the buccal aspect of the gum in the 
left upper premolar region. Purulent material was aspirated and iodized oil U.S.P. 
injected into the cyst. 

‘*Roentgenograms revealed a poorly defined mass extending from the floor 
up into the left maxillary sinus. Injection of iodized oil U.S.P. outlined a large 
cyst extending from the alveolar process up into the sinus. 
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‘*One month later, with the use of local anesthesia, a mucoperiosteal flap was 
raised to uncover the left alveolar process in the area from the first bicuspid to the 
third molar. The wall of the cyst was dense and adherent to the floor. There was 
only a thin shell of bone over the dome and the lateral walls of the cyst. The 
cyst was completely removed by curettage. 

‘<The diagnosis was a radicular cyst invading the left maxillary sinus.’’ 


Authors’ Summary 

‘*Benign cysts of the paranasal sinuses may be divided into two groups, those 
arising from the sinus mucosa and those of dental origin. 

‘Three types arise from sinus mucosa: 

‘*1. Nonsecreting cysts, found in the maxillary sinus. They arise in the connective 
tissue layer as a result of chronic inflammation and contain straw-colored fluid of high protein 
content. As they become large, both local and general toxic symptoms may be produced. 
They have a thin wall and rupture before causing deformity. 

‘*2. Small retention (glandular) cysts. These are common in hyperplastic sinus mucosa 
and are probably due to obstruction of the duct by hyperplastic epithelium. They occur as 
part of the pathologic process in chronic inflammatory disease of the sinuses; they are not 
individually evident in roentgenograms but may be seen during surgical removal of the mucosa. 

‘*3, Mucoceles. These are commonly found in the frontal and ethmoidal sinuses. They 
are apparently due to obstruction of the outlet of the sinus into the nose. They erode the 
bony walls and may produce facial deformity. 

‘*Benign cysts of dental origin which may involve the maxillary sinus are as follows: 

‘*], Follicular cysts. These arise from the enamel organ epithelium, may or may not 
contain teeth, may encroach on the maxillary sinus and nasal cavity and may produce external 
deformity. 

‘*2. Radicular (root) cysts. These develop from apical granulomas and may or may 
not have an epithelial lining.’’ 

z..J..C. 
BENIGN ORAL TUMORS 
Mixed Tumor of the Region of the Head. David P. Cordray. Arch. Otolaryng. 49: 631, 
June, 1949. 


‘‘The term ‘mixed tumor’ has appeared in the literature and has been used in 
general discussions of tumors of the region of the head for years. Because of the partial 
misnomer, ‘mixed,’ the nature and the characteristics of the tumor have become con- 
fused, and an approach to the problems which cases of tumor of this type present has, on 
some occasions, not been clearcut. The tumor has been found in the salivary glands, the 
buccal mucosa, the palate, the lips, the neck, the orbit, the lacrimal gland and the face. 
By generally accepted definition, a mixed tumor is a complex embryonal tumor of local 
origin which reproduces the normal development of the tissues and organs of the affected 
part. It usually presents epithelial elements in the form of cell strands, alveoli or diffuse 
masses, and mesoblastie tissues—chiefly cartilage and mucous and cellular connective 
elements. 

‘*Briefly, the present status of knowledge concerning the mixed tumor of the salivary 
gland, according to Ewing, may be summarized as follows: 


‘*]. The theory of strict endothelial origin has been disproved. 

‘*2. No single source of the mixed tumor meets all the requirements. In some in- 
stances it is distinctly adenomatous and probably arises from the acini and ducts of the 
glands in which it is well incorporated. In still other cases it is encapsulated or extra- 
glandular and takes the form of basal cell epithelioma. Probably in these instances it 
arises from misplaced and occasionally embryonal portions of gland tissue. Brancbial 
remnants may possibly be connected with this group. 

‘*3, That mucous tissue and cartilage may derive from gland epithelium has been 
satisfactorily proved, and there is no necessity of ineluding in the primary tissue any 
cartilaginous structures. 
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Incidence 
‘‘During a period of ten years 61 patients were operated on for mixed tumor in the 
Tumor Clinie of the Massachusetts Eye and Ear Infirmary and Massachusetts General Hos- 
pital. An analysis follows: 


Total cases of mixed tumor 61 
Cancerous 
Noneancerous 
Position of tumor 
Massachusetts General Service 
Massachusetts Eye and Ear 
Infirmary Service 
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Parotid gland 
Submaxillary region 


Palate 

Lacrimal gland 
Jaw 

Tear sac 

Neck 

Tongue 

Cheek 

Tonsil 

Pharynx 
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Treatment 


‘*In theory the prognosis following treatment should be excellent, because of the fact 
that the tumor is so predominantly benign. However, the facts do not uphold this theory, 
primarily because the treatment afforded the mixed tumor has had little or no plan, has 
been inadequate or has been directed along the wrong path of attack. Roentgen ray 
treatment is a glaring example of the latter. In spite of many articles condemning 
this practice, one finds in certain places a reliance on this therapy. Roentgen therapy for 
the mixed tumor should be thoroughly condemned for two reasons: First, the tumor is 
highly resistant to radiation, and hence no real effect is secured; second, the consequent 
fibrosis, induced by the roentgen rays, causes difficulty without end for the surgeon when 
finally the patient submits to operation. 

‘*Tf the tumor involves structures about the head and neck other than the parotid 
gland, its removal is generally attended by no great difficulty and, as a rule, falls into the 
classification of routine procedures. If the tumor involves the parotid gland, however, it 
is in another category because of the anatomic relationship between the gland and the 
facial nerve. In attacking any problem involving a tumor, the primary purpose of the 
surgeon is to excise completely or eradicate all tumor cells; for, if this is accomplished, 
absolute cure is established, at least in theory. My associates and I believe that this 
should be kept in mind at all times, particularly in relation to the parotid gland. Be- 
cause the facial nerve is in close proximity, much incomplete surgical intervention has 
been done, and the recurrence rate for a normally benign tumor of this region is ab- 
surdly high—as much as 20 per cent in some series. Why is it that the recurrence rate 
in other sites is very low? The answer must be in two words—complete excision. It ap- 
pears that if this is to be accomplished the surgeon must direct his efforts toward this 
end in spite of the barrier of the facial nerve. 

‘*TIn general the cases may be grouped clinically as instances of the encapsulated and 
instances of the infiltrated type. With the encapsulated type the usual mode of attack is 
to evacuate the content and go no further. It is important to remove he capsule com- 
pletely and to avoid scattering tumor cells in the exposed area. 

‘‘The infiltrative type, with fibrous strands merging with gland tissue and muscle, 
has always presented the problem of possible facial paralysis when surgical excision is 
performed. This no doubt accounts for the incomplete removal and subsequent recur- 
rence,’’ 

Author’s Summary and Conclusions 

‘*The mixed tumor is composed of complex embryonal cells of local origin which re- 
produce the normal development of the tissues and organs of the affected parts. The tumor 
may appear in any portion of the neck or the face, but in 50 per cent of the cases it occurs 
in the parotid gland. 
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‘*The growth is slow, with periods of quiescence followed by activity. 
‘*Sixty-one cases are analyzed as to the site and the type of the tumor and as to recur- 
rence, 
‘*The treatment, both proper and improper, is outlined.’’ 


Reference 


Ewing, J.: Neoplastic Diseases: A Treatise on Tumors, ed. 3, Philadelphia, 1928, W. B. 
Saunders Company, p. 773. 
T. J.C. 


The Pathogenesis and Clinical Features of Tumors of the Maxillofacial Region. August 
Lindemann. Deutsche Zahniirztl. Ztschr. 19/20: 781, 1948. 


The author, first of all, points out that tumors of the mouth and jaws are often meta- 
static, a fact frequently overlooked. The corresponding primary tumor may be found in the 
adjacent regions, the skin or more distant organs, the breasts, thyroid, esophagus, stomach, 
kidneys, the prostate, or uterus. 

The clinical picture is not always in harmony with the histologic ‘findings. This is 
especially true of mixed tumors of the parotid, which grow slowly and remain circumscribed, 
resembling, however, sarcoma or carcinoma. 

The ‘‘epulis’’ (peripheral giant-cell tumor) also presents diagnostic difficulties. Similar 
tumor cells occur in the region of the mandibular condyle, the hard palate, between the roots 
of deciduous molars, as well as in adamantoblastomas and giant-cell sarcomas. Since recur- 
rence and malignant changes have to be feared, it is advisable to perform radical excision. 
This is also indicated in a number of benign tumors, which are known to have the tendency 
to become malignant. Among these belong fibromas and chondromas and cystic lesions, the 
radicular, follicular, and parodontal cysts, as well as a number of purely odontogenic forma- 
tions, the adamantoblastomas and odontomas. Complete enucleation is required to prevent 
either local recurrence or recurrence of a malignant form of the tumor. 


E. P. 8. 


Tumors of the Lower Jaw. (Tumores da Mandibula.) Mario Kroeff and Alberto Coutinho. 
Rev. brasil. cancerol. 1: 5, 1947. 


‘«The following classification of tumors of the mandible, adopted by the National 
Cancer Service of Brazil, is offered by the authors: 

‘*1. Tumors of dental origin: (a) odontogenic cyst: follicular, radicular, or perio- 
dontal; (b) adamantinoma; (c) odontoma. 

‘2. Mesenchymal tumors: (a) fibroma, (b) chondroma, (c) osteofibroma, (d) oste- 
oma, (e) sarcoma: fibrosarcoma, chondrosarcoma, osteogenic sarcoma, or reticulosarcoma 
(Ewing tumor or myelosarcoma). 

‘*3. Myeloplaxoma. 

‘*4, Myeloma. 

‘<5. Metastatic tumors: epithelial or mesenchymal. 

‘*6, Pseudotumors: (a) fibrous osteitis: Recklinghausen’s disease, Paget’s disease, 
or osseous leontiasis, (b) lymphogranulomatosis, (¢) osteomyelitis, (d) syphilis, (e) tuber- 
culosis. ’’ 


T. J.C. 


Osteoma of the Maxilla. Report of a Case. Athanassios P. Panagopoulos. Stomatologia 2: 
317, 1948. 


In this case report the author describes a small, painless and slowly growing tumor of 
the maxilla. The case itself resembles that described by L. C. Erskin in the Journal of the 
American Dental Association, vol. 33, no. 9, and was intended to be an additional contribution 
to the knowledge of osteomata. 

A 19-year-old girl apparently in good health and physical condition was observed to have 
an intraoral mass on the left maxilla. The face was accordingly asymmetrical. 
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The local examination showed a bony hard, smooth-surfaced tumor covered by regular 
mucous membrane. The teeth on that side, as throughout the mouth, showed no fillings and 
no decayed cavities. The tumor was not movable. Radiographic pictures revealed a general- 
ized radiopacity of the whole area involved by the tumor. The surgical intervention consisted 
of the Dieffenbach-Weber-Kocher incision with the exposure of the antero-external aspect of 
the maxilla. The flap of skin and muscles thereby created was turned out and back. The 
submaxillary lymph glands were removed. The external carotid artery had been ligated 
previously. The upper lateral incisor of the healthy side opposing the tumor was removed by 
a separation from the bone tissues 1.5 em. from the median line. The soft palate was pre- 
served. From the orbital plane of the maxilla only the external and anterior parts were re- 
moved with preservation of the periosteum. The nasal process and the junction of the maxilla 
with the molar teeth were divided. An immediate prosthesis was inserted temporarily with a 
retention spring clasp fitting on the lower first molar of the side of the operation. Two other 
clasps of similar construction on the upper right premolar and molar teeth made up the rest 
of the appliance. 

After two months the temporary arrangements were changed to a definite prosthesis 
without the provision of clasp attachments. The histologic picture confirmed the diagnosis of 
an osteoma of the maxilla. This brief report did not include an elaborated line of thought 
dealing with the differential diagnosis, and a full text of the histopathologic findings is also 
omitted. There are no references given to authors who are or were working in this field of 
oral diagnosis and treatment. 

A. GN. 


La tubercolosi della Mandibola. Studio Statistico sul 11 Casi. (Tuberculosis of the Man- 
dible. A Statistical Study of 11 Cases.) Pietro Tagliano. 


Tuberculous infection of the mandible is rare. A vast material of general tuberculosis 
at the author’s disposal offered 11 cases of oral lesions, where the diagnosis of tuberculous 
infection could be established on the basis of specific findings of definite signs and symp- 
toms. With regard to the age of the patients, the author was unable to confirm the conten- 
tion that it is a baby’s or a young person’s disease exclusively. However, he states that it 
might be a disease affecting the young. Chapotel is cited in the author’s report as he who 
first propounded the idea of the mandible having two cancellous bone formations: the alveolar 
process and the angle. According to this morphologic character, De Francisco distinguished 
two clinical forms of mandibular tuberculosis: (1) the superficial, or the tuberculous infee- 
tion of the alveolar process, (2) the central, or the tuberculous infection of the mandibular 
angle. The author refers to the elective affinity of the tuberculous agents for these parts 
of the mandible. The alveolar process is an active participator in dentition and in the re- 
ceiving of traumatic injuries (extraction of teeth). The angle of the mandible, according to 
the author, is the agent of osseous growth and, as such, offers a point of minor resistance to 
injuries. The 11 cases presented by the author were solely of alveolar location and more or 
less distanced from the mandibular angle. 

The course of the mandibular tuberculosis is not uniform. In some cases only tissue 
swelling is the sign of its existence. In other instances a pain might be felt during mastica- 
tion. Typical of this sort of bone affection is the chronic character of its course. Abscess 
formations through colliquation necroses, followed by fistulous passages to the skin are com- 
mon findings. The author brings up the question of the primary site of the tuberculous in- 
fection. The alterated structural character of the teeth, together with the absence of many 
other teeth, might have suggested a direct topographical relationship with the tuberculous 
lesion of the mandible. Many authors believe, however, in a genuine tuberculous infection of 
the mandible through a hematogenous way, and the diseased teeth or the lack of them is a 
concomitant lesion of secondary importance. The statistical data tabulated by investigators, 
with reference to evident cases of mandibular tuberculosis, gave a fairly well-founded estima- 
tion of its gravity with its 68 per cent fatal result. The author, in opposition to these data, 
noted only one fatal outcome from 11 cases. Even in that case an extreme, cachexia and 
not the mandibular tuberculosis per se was responsible for death. The roentgen films in 








Sas 

















ABSTRACTS OF CURRENT LITERATURE 1359 


general did not reveal any mandibular bone changes. However, in one radiograph of a 
mandible the author did find a rarefied osseous area resembling a central cyst. In fact, as the 
author points out, this is one of the instances in which the radiologist, instead of pronouncing 
his findings in definite terms of diagnostic nomenclature, merely circumscribed the lesions of- 
fered to his observations, enumerating a list of probable affections which might have been 
considered according to his experience. 


A. G. N. 


Ricerche sull’azione anticariosa del fluoruro di sodio. (Investigations in the Anticarious 
Activity of Sodium Fluoride.) A. Benagiano and C. Chiogna. Stomatologia 1: 531, 
1947, 


It is a well-established fact that the fluorine salt content of the water is a potential 
element of a decreased frequency of dental caries. It is also generally accepted that the in- 
take of fluorine containing water and, according to the authors’ belief, also the intake of 
the products of fluorine containing soil, would produce discolored areas on the enamel 
(Schour). There is no evidence to the contrary that fluorine salts might be absorbed and 
deposed in certain areas of the developing teeth through direct contact with the teeth 
(Norvolt, Inglis, Gros). It is equally well understood that fluorine might be liberated from 
the drinking water by simple contact of bone fragments with the solution. It would be 
logical to assume that fluorine would also combine actively with the calcium phosphate of the 
dental tissues. This would explain at least partly the discolored spots on the upper incisors 
of individuals living in areas of fluorine salts containing water. The discolored spots usually 
appear on the upper incisors because these teeth are most frequently in contact with the water. 
Although the caries-preventing action of fluorine salts is accepted, its mechanism is yet un- 
solved. The authors record the following hypotheses about the action of fluorine salts on 
teeth: (1) according to Lukomsky the fluorine salts form an insoluble chemical compound 
with the existing caleium phosphates and carbonates of the hard tooth substances, substituting 
these combinations with the insoluble calcium fluorides; (2) a theory which would emphasize 
the beneficial action of fluorine salts on the chemical nature of the saliva; (3) a view which 
would consider the inhibitory property of fluorine salts on forming acids in the mouth, and 
thus eliminate, or decrease, the frequency of decalcification of the enamel. The authors’ 
report deals with the third theory. They initiated their investigations by starting from the 
statement that a process of decalcification is preconditional to a process of dental caries. 
Furthermore, it is stated that the decalcification is provoked by acids of the mouth which are 
produced through the activity of acid-forming bacterial flora on carbohydrates. 

According to Sollman the fluorine has no influence on the activity of the enzymes 
amylase, lipase, and on the proteolytic ferments. McClure has confirmed that the saliva of 
children does not reveal any difference whether it has been analyzed from a region of 
fluorinized or nonfluorinized drinking water. This statement refers to the saliva’s chemical 
structure. It would be safe to assume, consequently, that the hydrolysis of starch to sugar 
would not be influenced by the fluorine salts. It would depend rather on conditions of a 
chemical process. 

The authors believe that the fluorine salts are acting either in the destruction of the 
bacteria, or in the inhibition of acidogenic enzyme formation. The authors name 
several instances to prove the germicidal properties of fluorine salts. Any bactericidal 
substance might exercise either an antiseptic or an antifermentative action, in other words, 
according to whether its action is against the general functions of the cells, or against their 
enzymic products. Jay refers to the fluorine as ‘‘enzyme inhibitor.’’ Burtreus has reported 
the destruction of the phosphatase in the blood serum by using 10 mg. sodium fluoride in 5 c.c. 
of blood. Pierre Thomas in his textbook of biochemistry points out the specific way in which 
fluorine inhibits the lactic fermentation. The investigations of Becks, Jensen, and Millards 
on the etiology of dental caries are summarized in the following points: (1) subjects with a 
dental caries disposition reveal a higher index of lactobacilli than caries-resistant individuals; 
(2) lactobacilli are constantly present in a mouth containing dental caries. However, other 
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acid-forming bacilli are likewise able to produce caries, In their experimental studies the 
authors availed themselves of the Streptobacillus lacticus in lack of a specific dental caries 
producing agent. This bacillus is relatively frequent among the bacillus flora of the carious 
cavity, and furthermore it is a potential producer of lactic acid. The experimental studies 
followed by the authors were mainly concerned with the verification of data referring to the 
relationship between fluorine and streptobacilli. They included the Bacillus bulgaricus in their 
investigations in order to establish whether the flourine salts’ inhibitive faculty on the growth 
of the streptobacilli is more accentuated than on other bacterial culture. 
The authors’ results are: (1) the fluorine salts do not possess any bactericidal property; 
(2) the sodium fluoride inhibits lactic acid production; (3) the sodium fluoride inhibits pro- 
ductions of acids not only through the actions of the Streptococcus lacticus but also through 
other acidogenic agents, in the authors’ control through the Bacillus bulgaricus. 
A. G, NM. 


MALIGNANT ORAL TUMORS 


Tumors of Salivary-Gland Origin. Grantley W. Taylor and Gerald G. Garcelon. New Eng- 
land J. Med. 238: 766, 1948. 


These tumors are usually symptomless and occur in the submaxillary and parotid re- 
gions. They are usually discovered accidentally, or because some fullness or swelling is noted. 

The essential differences between carcinoma and mixed tumor are summarized as follows: 

MIXED TUMOR CARCINOMA 

Median age of patients 30 to 40 years 50 to 60 years 

Median duration of tumor More than 3 years Less than 1 year 

Tumor of hard consistency 30 per cent 80 per cent 

Movable tumor 80 per cent 15 per cent 

Enlargement of cervical lymph nodes 0 per cent 47 per cent 

Primary facial nerve palsy 0 per cent 25 per cent 

Remote metastases 0 per cent 25 per cent 

Ts as Ws 


Pathologic Diagnosis of Cancer. E. De Coursey. South Dakota J. Med. and Pharmacy 2: 
126, April, 1949. 


Diagnostic failures are often brought about by the inadequate specimen removed by 
the surgeon and sent to the pathologist. If a biopsy is not representative it is worse than 
useless, since it may give a false sense of security. The specimen should contain well- 
growing tumor and some normal tissue. Ulcerated or necrotic portions are least desirable. 
It should extend deep enough to include normal tissue if from the skin or a cavity surface. For 
incision biopsy a good rule is ‘‘thin and deep rather than broad and superficial.’’ Excision 
biopsy is usually performed when the nodule is less than 2 cm. in diameter, For lymph nodes, 
excision is the procedure of choice. 

Several methods for removing tissue have been practiced. The sharp knife produces the 
specimen best suited for histologic examination. The cautery deforms the cell structure and 
staining qualities as deeply as the heat penetrates, the cells sometimes being so elongated and 
the acinar structure so altered that the unusual artefact pattern suggests neoplasm. Crushing 
of tissue by forceps is to be avoided. 

Fixation of the specimen is a very important step that the surgeon must supervise. 
Whether formalin or Bouin or Zenker solution is used, the specimen must be placed in the solu- 
tion soon and not allowed to dry. Formalin is best if the specimen is to be mailed. 

To say a pathologist needs descriptive data concerning the patient seems trite. To get 
the benefit of the pathologist’s interpretation of the relation of the specimen to the disease 
in a patient, the name, age, sex, race, duration of disease, exact location of the specimen, and 
its relation to other lesions, size and state of ulceration of lesion, pertinent laboratory find- 
ings, and details as to previous radiation and surgical treatments should be included. An 
epithelial change insignificant in one area may be characteristic of tumor in another area, 
especially if the tumor is a teratoma. Until the pathologist can correlate the pathologic 
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structure with the changed function and disease process in the patient, he cannot identify the 
neoplastic disease entity. Until he identifies the specific type of neoplasm he sometimes is not 
certain whether the process is benign or malignant. Morphology alone can often demonstrate 
neoplasm with invasion and metastasis, which by definition is cancer even if the specific dis- 
ease type is not recognizable. 

Another limitation is that the pathologist’s report concerns only the specimen he re- 
ceived. A negative report can be used as evidence against neoplastic disease not in the pa- 
tient, but only in the tissue examined. If clinical evidence indicates neoplasm, check again 
by biopsy. 


T. J.C, 


MALFORMATIONS AND DEFORMITIES OF THE JAWS 


The Recessed Chin (Microgenia): Its Relation to Malocclusion and Plastic Repair. J. W. 
Maliniac. New York State D. J. 14: 209, April, 1948. 


‘*Microgenia, the most common of chin deformities, is frequently found coexistent 
with faulty dental occlusion, especially where orthodontic treatment has been neglected, 
and even in cases where orthodontics have been faithfully carried out, some degree of under- 
development may still be present. 

‘*Microgenia may be considered as falling into three distinct types: 


‘*1, Recession accompanied by malocclusion. This type is encountered in clinical prac- 
tice more frequently than any other. 

‘*2. Recession due primarily to inhibited jaw-bone development and secondarily to 
malocclusion. Among the factors chiefly responsible for interference with growth of the 
mandible are (a) temporomandibular ankylosis and (b) poorly set fractures of the lower 
jaw. Malocelusion in this type of microgenia is often also caused by consistent breathing 
through the mouth due to the presence of some nasal obstruction. Mouth-breathing deprives 
the upper molar teeth of their natural support from the tongue and lower molars. 

‘*3. Recession with normal occlusion. Microgenia in such cases is usually of congenital 
origin, but may be due also to external causes such as scar contracture following burns, or 
to some other type of pressure or traction. 

‘¢Recession of the mandible is in itself a disfiguring deformity, even when the remain- 
ing facial features are properly shaped. Usually, however, there is concomitant protrusion 
of the upper teeth and shortening of the upper lip. 

‘*A method of correction by use of supporting grafts is described. Choice of trans- 
plant lies among cartilage, bone and dermal grafts. 

‘*An incision is made in the submental region and a pocket created over the symphysis. 
The inserted graft is then affixed with catgut sutures and external pressure applied. 

‘* Autogenous cartilage and derma have been found to be the most suitable as grafting 
material. ’’ 


tT. J. 6. 


Domestikationsanomalien: Dentitio Difficilis (homo).—Retention des letzten Molaren (sus 
scrofa domesticus). J. Bodingbauer. Ztschr. f. Stomatol. 46: 106, 1949. 


Comparative investigations on crania of wild (unverziichtet), bred, and degenerated 
swine showed that the first two types have a well-developed retromolar space, while it is 
missing completely in the last group, which predisposes to the retention of the last molars. 
The heads of 6 full grown Yorkshire and Berkshire swine showed retention of the third molar 
in three eases. This fact is the result of a coordinated alteration of the jaws, through breed- 
ing toward a shorter head, and soft food, reducing the masticating effort. 

Man has shown similar development within 4,000 years, by the use of eating tools (fork 
and knife) and cooking of the food. Therefore, the percentage of third molar impaction 
is exceedingly high, especially with civilized people, while people like the Greenland Eskimos 
have a very low rate of third molar retention and impaction. 


R. H. B. 
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ASSOCIATED DISEASES 


Familial Pemphigus Vulgaris. Otis B. Miller and Louis J. Frank. Arch. Dermat. & Syph. 
59: 484, April, 1949. 


Report of Case 


‘*R. M., a Russian Jewess aged 65, who had never been ill previously, in July, 1946, had 
onset of a slight fever and sore mouth, with vesicles on the buccal mucosa and tongue. Peni- 
cillin brought the temperature to normal, but the vesicles persisted. For two months this con- 
dition, which was thought to be Vincent’s angina, persisted and resisted all treatment. In 
September, 1946, bullae suddenly developed over the entire body, together with a high fever. 
On being hospitalized, the patient showed extensive, generalized denudation and was given a 
high vitamin and high calorie diet, intramuscular injections of liver extract, streptomycin, 
penicillin, carbarsone U.S.P., suramin sodium U.S.P. (naphuride sodium), and, finally, promin 
(N,N’-didextrose sulfonate, the sodium salt of p,p’-diaminodiphenyl sulfone). The response 
was poor; the lesions over the body cleared intermittently, but new ones always returned. 


‘*Fourteen months after the onset of her illness, on Aug. 12, 1947, the patient was ad- 
mitted to Kings County Hospital. On physical examination, the striking finding was the great 
number of broken bullae and denudations present, on the back, abdomen, hard palate, buccal 
mucosa, groin, and extremities; scattered over the body were unruptured vesicles and bullae, 
together with crusting. The lips were sore and excoriated, the groin showed considerable 
exudation, and periorbital erythematous lesions were present bilaterally. The patient com- 
plained of a burning sensation of the skin, lethargy, and anorexia, with loss of weight. A 
diagnosis of pemphigus vulgaris was made and confirmed at a staff conference. 


‘*Results of laboratory examinations are tabulated below: 


Blood Values/100 ce. 
Chemical constituents 
Total protein 3.8 Gm. 
Albumin 2.2 Gm. 
Globulin .6 Gm. 
Urea 8. mg. 
Sugar i. mg. 
Cholesterol 182. mg. 
Sodium chloride 546. mg. 
Sodium 310. mg. 
Caleium 9.1 mg. 
count 
Red cells 3,010,000 
White cells 11,000 (with normal 
differential ) 
Hemoglobin 6.5 Gm./100 ee. 
Sedimentation rate 3.0 (in 45 min.) 
Mazzini reaction Negative 
Urine Negative 


‘‘The family history is of special note: M. G., a brother, died of pemphigus at the 
age of 56, at City Hospital, New York, on March 13, 1916. H. G., another brother, a shoe- 
maker, had been in the United States forty years at the time of his death, also at the age of 
56, at Kings County Hospital, Feb. 18, 1932, with a diagnosis of pemphigus.’’ 


7,0. ©. 


Stevens-Johnson Disease. L. K. Elfman. Arch. Otolaryng. 48: 362, September, 1948. 


‘‘TIn Stevens-Johnson disease, the mouth and lips become red and swollen. The entire 
bueeal mucous membrane and the lips are covered with a dirty white pseudomembrane, which 
is friable and appears like a series of ruptured bullae. The hard and soft palate and the 
tongue are also covered with the pseudomembrane. Where this membrane breaks away from 
the mucous membrane and the lips the surface appears badly ulcerated and bleeds easily. 
Because of the extent of the pathologic process in the mouth, the patient may have a certain 
amount of trismus and can open his mouth only slightly, and this is with great difficulty.’’ 
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Report of a Case 

‘J. M. O., a 27 year old married Negro woman, was admitted to my otolaryngologic 
service at the Philadelphia General Hospital on Sept. 29, 1946. Her chief complaint was a 
‘sore mouth.’ The patient stated that this started with a ‘fever blister’ on the lip five days 
before her admission to the hospital. On the day of admission her mouth was so sore and 
swollen that she could swallow liquids only with a great deal of difficulty. Her past history 
was noncontributory, except for the drainage of an abscessed tooth in 1942. Her family 
history was irrelevant. 

‘*Physical examination showed a well developed woman who was acutely ill. The tem- 
perature was 103° F., the pulse rate 95, the respiratory rate 23 and the blood pressure 120 
systolic and 70 diastolic. The oral mucosa, gums and tongue were edematous and covered 
with a dirty white pseudomembrane. Where the exudate had been removed there were red, 
bleeding areas. The lips were cracked, markedly swollen, protruded, partially covered with an 
exudate and constantly oozing blood. A few carious teeth were visible, but it was not until 
two weeks later that a thorough examination of the gums, teeth and pharynx could be made. 
The corners of the lips were split, and the patient had a pronounced degree of trismus. 

‘*My first diagnostic impression was that the patient had Vincent’s angina. This diag- 
nosis was dispelled by the laboratory data, and only on one or two occasions were a few 
Vineent’s organisms demonstrated. Repeated mouth smears and cultures in the next few days 
showed the organisms as Hemophilus influenzae, Staphylococcus aureus and Staphylococcus 
albus, paracolon bacillus, diphtheroid bacillus, Streptococcus viridans and occasional Vincent’s 
organisms. The white blood cell count was 27,350 and the red blood cell count 4,020,000, on 
the day after admission. 

‘*The patient was given sulfadiazine for twenty-four hours, and a maculopapular erup- 
tion then developed all over her body. The lesions were 0.5 to 1 em. in diameter. A tiny 
vesicle then developed in the center of each maculopapule. Later these lesions dried and were 
replaced by an area of pigmentation with an inflamed area around it. The vesicular part 
then desquamated. 

‘*The dermatologic consultant made a diagnosis of erythema exudativum multiforme and 
the medical consultant was again called in and, with the four cardinal symptoms of fever, 
stomatitis, conjunctivitis and characteristic eruption of the skin, made a diagnosis of Stevens- 
Johnson disease. 

‘*When the cutaneous eruption first developed, the use of sulfadiazine was discontinued 
and was replaced with administration of penicillin, 300,000 units daily, parenterally. Prog- 
ress was slow. Clysis was performed repeatedly, and the eyes were treated with penicillin 
locally. The temperature remained elevated. 

‘¢One week after admission, atypical pneumonia developed, with pleural effusion in the 
base of the left lung. The temperature was 105 F. At the same time vaginitis developed, 
with the same type of membrane as was present in the mouth. Small blood transfusions were 
administered, the patient was put in an oxygen tent, and administration of penicillin was con- 
tinued. 

‘*She made an uneventful recovery thereafter. Progress was slow but steady. Roent- 
gen therapy was applied to her lips and was effective. During her illness, the red blood cell 
count varied from 4,020,000 to 2,250,000. The white blood cell count varied from 27,350 on 
admission to 6,900. The only high white blood cell count was the 27,350 on admission. All 
others were low. 

‘* About two weeks after her admission to the hospital, the first complete examination 
of the mouth was made. The trismus had cleared up, and the patient was able to open her 
mouth with a fair degree of comfort. 

‘*The unusual finding was that of thirty teeth in her mouth, seventeen had carious 
crowns, and there were thirteen carious fangs with no crowns. Not a healthy tooth in her 
mouth! Smears and cultures from the teeth showed the same organisms as were found in 
smears and cultures from the mucous membranes of her mouth. 

‘*One month after her admission she was discharged as cured. She left the hospital with 
good vision, scarred corners of her lips, pigmented blotches on her skin and with all her 
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carious teeth. She promised to have her own dentist extract all her teeth, after having re- 
fused our offer of dental care at the hospital. 

‘*Six weeks later she was readmitted to the hospital with a relapse. The temperature 
was 104° F. The lips were covered with thick layers of dried blood, and membranous 
stomatitis, foul breath and sore throat were present. Again trismus was present, and she 
ate and talked with difficulty. Cutaneous lesions developed as on the first admission. She still 
had all her carious teeth and, as she improved, again refused extraction at the hospital. Ten 
days after this admission she was discharged in fairly good condition. 

‘*Within the next six months she was admitted three times to another hospital, with the 
same symptoms as before. She still retained her infected teeth. 

‘*As late as one year after her first admission she had no dental work done and was also 
four months pregnant, and again had a mild relapse. She telephoned me and explained her 
condition but refused to return to my hospital service, as I insisted on the extraction of all her 
teeth.’’ 


Author’s Summary 


‘A case is reported which presented the four bizarre symptoms first described by Stevens 
and Johnson, in 1922: (1) stomatitis, (2) ophthalmia, (3) cutaneous eruption like erythema 
exudativum multiforme and (4) fever. 

‘*The condition was probably infectious in origin, and thirty carious teeth may have 
been responsible for the systemic intoxication. 

‘«There were four relapses, and the patient still has her carious teeth. 

‘*This patient, fortunately, still has good vision. Others have lost theirs partially or 


completely. ’’ 
T. J.C. 


Actinomyces Bovis in Tissues and Body Fluids. P. Schain, A. DeStefano, and J. P. Kax- 
lowski. J. Lab. & Clin. Med. 34: 677, May, 1949. 


‘*Patients not having clinical actinomycosis may harbor A. bovis in their mouths, teeth 
decay, and mucous membranes, from whence the organism, under favorable conditions, may 
enter the blood stream. Since 4. bovis has been found repeatedly over several months of ob- 
servation in the same patient, it does not seem to be merely a transient invader. ’’ 

A. bovis was recovered from specimens of seven patients who did not have actinomy- 
cosis. The material was obtained by bone marrow aspiration. Four of the patients had 
proved Hodgkin’s disease, one brucellosis, one abdominal granuloma, and one xanthoma 


tuberosum. 
7. 2. 6. 


A Case of Concurrent Boeck’s Sarcoid and Hodgkin’s Disease. Edward V. Hastings and 
Ralph M. Thompson. Bull. U. S. Med. Dept. 9: 503, July, 1949. 


‘¢A 29 year old veteran was admitted to the hospital on 10 February 1948, because of 
a mass in the neck. He had been in good health until 1939, when he noticed a mass below 
the right ear. This quickly disappeared with no treatment other than hydrogen peroxide used 
as a gargle. He required no further medical care until September 1945, when a mass again 
appeared on the right side of the neck while he was stationed in Okinawa. It was his im- 
pression that it had arisen overnight. It did not enlarge and he was discharged from the 
Army. The size of the mass remained the same for about eighteen months, when it began to 
enlarge slowly and people began to notice it. In the three or four weeks preceding admission 
the growth had been rapid, and smaller masses had appeared below the main tumor. They 
had never been painful or tender. The history was otherwise negative. 

‘*His weight on admission was 169 lb., 12 lb. less than his weight of two months before. 
On physical examination the positive findings were limited to the neck. On the left side there 
was one small, firm, freely movable node in the posterior cervical region and one ncde that 
was slightly larger, but of similar consistence, in the upper anterior cervical region. On the 
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right side there was a large irregular protuberance made up of five masses that were fused to- 
gether at their adjoining edges. They were smooth and firm and freely movable in all direc- 
tions. The sternocleidomastoid muscle was covered by the most anterior mass and was 
palpable only near its clavicular attachment. 

‘*The Kahn test and two urinalyses were negative. On 10 February the erythrocyte 
count was 5,160,000 with 12 gm. of hemoglobin per 100 ec.; the leukocyte count was 11,000, 
with 62 percent neutrophils, 25 percent lymphocytes, and 13 percent eosinophils. On 6 March 
the erythrocyte count was 4,200,000 with 10.6 gm. of hemoglobin; the leucocyte count was 
7,500, with 75 percent neutrophils, 22 percent lymphocytes, 2 percent monocytes, and 1 per- 
cent eosinophils. Blood chemistry revealed a total protein of 7.6 gm., albumin 4.7 gm., globu- 
lin 2.9 gm.; A/G ratio 1.6 to 1; acid phosphatase 0.5 units; alkaline phosphatase 3.5 units; 
calcium 10.4 mg.; cholesterol 112.0 mg.; and phosphorus 4.0 mg. per 100 cc. Anteroposterior 
and lateral roentgenograms of the neck revealed a large soft-tissue mass on the right side 
extending from the angle of the mandible to the supraclavicular fossa. The trachea had been 
displaced to the left side. There was no evidence of bone destruction. Roentgenograms of the 
thorax, both hands, and both wrists and a flat plate of the abdomen were negative. The skin 
reaction was 3 plus with 0.1 ce. of the 0.0005 strength tuberculin. . 

‘*Tn the hospital the patient was afebrile at all times. On 11 February one small node 
was removed from the neck for microscopic examination. The histopathologic diagnosis was 
tuberculosis or Boeck’s sarecoid. The fresh material was inoculated into three guinea pigs, 
which when examined at autopsy six weeks later showed no evidence of tuberculosis or any 
other inflammatory reaction. On 3 March the remainder of the tumor was removed. 

‘¢Gross examination revealed five irregularly shaped masses that weighed 475 gm. The 
largest measured 12 by 10 by 4 cm. and was made up of three large, well-defined, encapsulated 
nodules. The tissue was firm and cut with moderate resistance. On cut surface the light 
yellow-gray, homogeneous tissue bulged above the level of the enclosing capsules. A slightly 
smaller mass was made up of one large nodule measuring 6 by 5 by 4 cm., to which were at- 
tached three smaller nodes in chainlike arrangement. The latter were of similar structure, 
suggesting enlarged and amalgamated lymph nodes. There was one small area of necrosis 
that measured 1 em. in diameter. On microscopic examination the lymph node architecture 
appeared to be destroyed except for a few small widely separated areas in which small follicles 
remained intact. The tissue was made up for the most part of tubercules of varying size, con- 
sisting of densely-packed epithelioid cells and giant cells. The latter were large, pale 
eosinophilic cells with 10 to 30 uniform round or oval nuclei arranged about the periphery 
or massed at one pole of the cell. The tubercules frequently coalesced to form extensive 
areas. There were a few small areas of coagulation necrosis, but caseation was not observed. 
The intervening tissue was made up of lymphocytes and plasma cells among which were 
numerous giant cells of the Reed-Sternberg type. These were large with abundant amphophilic 
cytoplasm, Single, multiple, and multilobulated nuclei were seen. They were generally 
vesicular and presented large hyperchromatic nucleoli. In such areas a moderate infiltration 
of polymorphonuclear eosinophils was a constant finding. Acid-fast stains revealed no bacilli. 
A diagnosis of coexisting Boeck’s sarcoid and Hodgkin’s disease was made.’’ 


T. J.C. 


CLINICAL AND LABORATORY RESEARCH 


En kjemisk og strukturell undersokelse av to tilfelle av tonsillesten, med sammenlignende 
kjemisk og strukturell undersokelse av tonsillesten og tannsten. (A Chemical and 
Structural Examination of Two Cases of Calcifications in the Tonsils and Comparison 
With Dental Calculus.) 8S. Bugge and L. Gjessing, Asker, Norway. Norsk. Tannl. 
for. Tid. 59: 53-56, 1949. 


sy means of optical spectrography and x-ray crystal analysis it is shown that calculus 
formation around the teeth and in the tonsils is similar in structure and chemical com- 
position. 


R. F. 8. 
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SURGICAL PROSTHESIS 


Die prothetische Versorgung angeborener und operierter Gaumendefekte. R. Durrer. 
Schweiz. Monatschr. f. Zahnh., vol. 59, 1949. 


Obturators are classified into two main groups: (a) mechanical obturators with the 
task of closing defects of the hard and soft palates acquired by trauma or disease; (b) physi- 
ological, or functional obturators, closing congenital defects of the hard and soft palates. 

Guided by the very complete obturator collection of Stoppany, the author follows the 
history on the subject from Alexander Petronius and Ambroise Parré in the sixteenth century 
up to the latest construction of the Siiersen-Warnekros-Stoppany school. 

A close study of muscle functions of the regions involved in a split palate is the basis 
for the construction of a physiological, functional obturator. Muscles which, under normal 
conditions, have a bilateral synergistic action, work in the opposite direction when split in the 
median line (tensor, levator veli palatini, ete.). The only one always intact is the palato- 
pharyngeal muscle which therefore has to be activated most by a functional appliance. The 
formation of the Passavant-bar during the phonation of the aah sound is individually more or 
less pronounced according to the reciprocal position of the superior pharyngeal and the pala- 
topharyngeal muscles. The purpose of the obturator is threefold: mechanical (deglutition), 
phonetic, and respiratory restitution, and it is reached if the appliance prevents food from 
entering the nasal cavity, if it reduces the resonance spaces of nasal and buccal cavities to 
normal, and if the remains of muscles are activated to a complimentary hypertrophy. Thus, a 
regulation of air outlet is possible. (It seems that correctly constructed obturators bring about 
a spontaneous increase in the young patient’s chest measure.) 

The Siiersen, Warnekros, Stoppany appliance consists of the retention plate, covering 
the hard palate, and of the appendix, with which the muscles seek and find contact when in 
action. Its lower border has the following horizon.: cranially to the anterior part of the soft 
palate, reaching back to the Passavant-bar of the pharynx. The appendix is constructed with 
a small initial core without contact with any of the surrounding tissues. Around it, soft 
gutta-percha is wrapped. Careful trimming during series of 35 to 95 lessons in phonetics 
brings it into its final shape which is then processed in vulcanite or acrylic. Through muscle 
training, the appendix can be reduced in spaces of two to three years, and especially the op- 
erated cases are very promising in this respect. 

Primary construction of obturators becomes more and more a vanishing routine, since 
much progress has been made in the surgical operating techniques. Many patients are op- 
erated upon during childhood (before the age of 3); others are operated upon later, and these 
are the cases which make the cooperation between surgeon and prosthodontist most valuable. 

A description of the operation technique is given, which tends to (a) narrow the space 
of the mesopharynx, (b) elongate the soft palate posteriorly, (c) close the gap and form 
a true palatal arch and soft palate. 

R. H. B. 


NEUROLOGICAL DISEASES OF THE FACE 


Prefrontal Lobotomy in the Management of Intractable Pain. F. E. Hamilton and G. J. 
Hayes. Arch. Surg. 58: 731, June, 1949. 


‘‘On occasion pain is a useful thing. It may aid in achieving a diagnosis or it may 
merely bring a patient to a physician so that his ill may be diagnosed. 

‘¢Pain which results from carcinoma serves no useful purpose. There are various methods 
of treating such pain: opiates, sedatives, alcohol injection, neurectomy, rhizotomy, and cordot- 
omy all have their place, but in certain cases none of these may achieve the desired results. 

‘«Prefrontal lobotomy is used for pain of organic nature not amenable to other modes 
of therapy.’’ 


Authors’ Comment 


‘‘The exact mechanism for the relief obtained after lobotomy is not certain. It has 
been postulated that dissociation occurs, separating the emotional reaction to pain from the 
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more physiologic stimulus of pain. This may be exemplified by patients who still experience 
pain yet show no distress because of it. However, there are patients who after lobotomy con- 
stantly deny the existence of pain of the type which was present prior to operation. All 
these patients react to acute pain such as pinprick and removal of sutures in a normal or even 
hyperactive manner. 

Discussion 

‘*Dr. W. P. Ritchie, St. Paul——My experience has been limited to only 5 cases, 4 with 
excellent results and 1 with a fair result. 

‘*Tt is evident to me that one must temper one’s enthusiasm for this procedure by a 
most careful evaluation of the type of person particularly if he is nonpsychotic. This was 
rather forcefully brought to my attention when the opportunity presented itself to perform 
a prefrontal lobotomy for pain on a close relative of mine who had metastatic carcinoma of the 
spine. This man had always been a valued member of his community. His intellectual ability 
was high, and he was greatly respected. In spite of my enthusiasm for this procedure there 
was no question in my mind, and also no question in the family’s mind when it was explained 
to them, that it would be wrong to take any chance of impairing this man’s intellect and his 
value to his community. If he had nothing to offer to his community it certainly would have 
been done; he still is an active man in spite of his pain. 

‘*Bilateral prefrontal lobotomy is not without its unmixed blessings, and I think every- 
one who performs this procedure feels that it never should be performed unless life has be- 
come unbearable and all other methods for the relief of the trouble have been exhausted. 

‘* Major George J. Hayes, Washington, D. C.—Dr. Ritchie has put his finger on the im- 
portant point in the use of lobotomy for the treatment of pain. We do not feel (and 1 
emphasize what I said before) that it should be used indiscriminately. It has so many vari- 
ables that one cannot accurately predict what the result will be. 

‘*The only thing we can say is that, from the more recent cases of our series, with the 
change in the plane of section establishing it a little forward of the frontal horns and making 
it more perpendicular to the floor of the frontal fossa, the social disorientation lasts for a 
much shorter time and may not even be present. Our last patient was never disoriented and 
completely denied pain. In no circumstances would I say that we can guarantee what the 
result is going to be in any given operation. Our feeling is that this is a procedure which is 
worthy of development to determine of how much value it is going to be to the general prac- 
titioner who is faced with the problem of pain.’’ 


T. J. C. 
PERIODONTIA 
Gingival Insertion (Insercién gingival.) Romulo Cabrini. Rev. Odontol., Buenos Aires, 36: 

222, 1948. 

The author declares that in the relation of the gum to the tooth it is important to recog- 
nize the existence of two methods of union: the ectodermal union, between epithelial gum 
and the enamel, and the mesodermal union, between the connective tissue of the corium of 
the gum and the cementum. 

Referring to Gottlieb and Orban’s insertion epithelium, he claims it is a part of the 
epithelium of the enamel organ which, in the eruption of the tooth, remains between the 
enamel and the gum’s epithelium; and that its real existence is transitory because after a 
certain time it loses its personality to be taken into the system of the paradental epithelium. 

With respect to the mechanism of fixation of the paradental epithelium to the enamel, 
he accepts the possibility that there exists a keratinie substance elaborated by the same epithe- 
lium which acts as cement. In agreement with this conception readherence is possible by 
means of the keratinic cement elaborated by the epithelium. 

G. A. R. C. 


Die Behandlung der diffusen Alveolaratrophie mit Vitamin D. W. Simek: Ztschr. f. 
Stomatol. 46: 30, 1949. 
The clinical aspect of diffuse alveolar atrophy is well known by the symptoms of 
loose, wandering teeth, pocket formation, clinical elongation of the crowns, and reduction 
of the alveolar bone. The primary treatment must necessarily be a mechanical one, in order 
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to eliminate the pockets and calculus deposits, and to balance the occlusion. The second is 
I I ’ 


by medication of vitamin D. The author recommends two products GEWO, Oldevit and 


Deealeit. Oldevit is crystallized vitamin D, 750,000 I.U. per c.c. in an oily solution. Decalcit 
is a compound of calcium-phosphoric acid, with high contents of vitamin D. One grain con- 
tains 0.6 calcium-phosphorie bibasic puriss., 500 I.U. vitamin D, and is given in tablet form. 
Dose: Oldevit 1-3 ¢.c. the first week, in difficult cases the same after three to four weeks. 
It can be mixed into the soup, since it is almost without smell or taste. Decalcit one tablet 
three times a day. 

For test purposes, the author measured the mobility of the teeth before, during, and 
after treatment and recorded very remarkable results. In no case, except one where clasped 
teeth suffered again from the denture, was a recurrence in mobility observed. 


R. H. B. 
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Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA 





FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the October issue, page 1234.) 
Superior Lateral Incisor 

HE extraction of the superior lateral incisor may be a little more difficult 

than the extraction of the central incisor as the neck of the tooth is often con- 
stricted and is thereby more prone to fracture if a correct adjustment of the 
forceps is not obtained. This tooth is more frequently displaced than the central 
incisor and direct access becomes an important matter. Fig. 22 shows the various 
types of superior lateral incisors, and attention is again directed to the occasional 
distal inelination of their roots. 

Position of Patient and Operator.—The position of the patient in the 
chair and that of the operator are as described for extracting superior anterior 
teeth. The releasing of the gingival flap and the disposition of the fingers of the 
operator’s left hand are as described for the central incisor. <A slight variation 
in the position of the head of the patient is occasionally necessary—the face being 
turned partially toward or away from the operator, according to the require- 
ments for direct access and when unusual resistance occurs during the extraction 
movements. 

Forceps.—Standard Forceps No. 1 or Allen Forceps No. 10 (Figs. 41 and 
42) are the most suitable forceps for extracting the lateral incisor. The 
variations in the size of the crown and frequent malposition of the tooth, how- 
ever, may compel changes in the selection of the instruments. When the crown 
is small, especially if it is of the peg-shaped type, or when it is displaced pala- 
tally or labially, special preference should be given to Standard Forceps No. 2, 
No. 10, and No. 11 (Figs. 43, 47, and 48), as they ean be more readily adjusted. 
These forceps are bayonet type, but if care is exercised the adjustment can be 
gauged so that the beaks will be in line with the axis of the tooth. The shape of 
these instruments should not be of any great hindrance in executing the extrac- 
tion movements as the resistance encountered with this tooth is not excessive. 
However, foreeps with beaks in continuous line with the handle ure preferable 
for the six anterior teeth whenever they ean be used. 





Order of Extraction.—<As previously stated, the extraction of the central 
incisor precedes that of the lateral incisor when both of these teeth are to be 
removed unless the central incisor operation is the more complicated. If the 
cuspid is also to be included, this order should continue and both be extracted 
before the cuspid. This sequence always should be followed unless contraindi- 
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eated for some valid reason, as the lateral incisor is not so difficult to dislodge 
from its socket as the cuspid. If the lateral incisor is removed first, a freer ap- 
plication of the beaks of the forceps to the cuspid is allowed, and in some eases 
the extraction of the lateral incisor weakens the alveolar septum between these 
teeth which materially lessens the resistance of the cuspid to dislodgment. 


Application of Forceps.—The application of the forceps to the neck of this 
tooth is made in a similar manner to that deseribed for the central incisor. The 
palatal beak, however, should be sent a little further up on the neck of the lateral 
incisor than is done in applying it to a central tooth. This adjustment should 
be accurate and so made that it covers the greatest possible amount of tooth 
surface. In pushing the beak up under the palatal free margin of the gums, 
the operator must progress slowly so as to gauge carefully the required amount 
of force, as the process surrounding the tooth is constricted, and there is danger 
of foreing the forceps too high and unneeessarily bruising, tearing, or destroying 
healthy tissue. 


Alveolar Application of Forceps.—An alveolar application can be more 
readily made to this tooth than to the central incisor on account of the labial 
depression of the process in this region. As decay above the gingival line is of 
frequent occurrence and the constricted neck closely approximates the alveolar 
border, either of which increases the liability to fracture, alveolar application 
becomes necessary more often than with the central incisor. The technique is 
similar to that for operating on the central incisor, but greater care must be 
exercised to prevent the forceps from slipping too far over the alveolar border 
into the incisal fossa and thus causing an ugly wound. 


Extraction Movements.—The extraction movements are different from 
those applied to the central incisor. Rotary pressure must not be attempted 
here as the root of this tooth is flattened on its mesial and distal surfaces. If the 
initial application of the forceps (Fig. 92, A) has not loosened the tooth in its 
socket, the next step is to direct the first extraction movement to the palatal side 
(Fig. 92, B). This pressure should not be attempted too forcibly as it is made 
principally for the purpose of sending the palatal beak further up on the neck 
of the tooth so that it may be more securely placed. This movement is followed 
by bringing the tooth with the same amount of force to the labial side (Fig. 
92, C). Since the alveolar process is weaker on this side, the tooth can be more 
readily forced in this direction and considerable space is gained. These two 
movements, in most cases, will loosen the tooth from its attachment, and if they 
fail they are repeated until it is loosened, when it is again brought back to its 
original position and the extraction completed by a downward tractile movement 
applied in line with the axis of the tooth (Fig. 92, D). The operator should 
bear in mind that the neck of this tooth is frequently constricted, which neces- 
sarily causes weakness at this point, and he should gauge the force of the extrac- 
tion movements accordingly, lest fracture occur. Special caution should be 
observed when the central incisor and cuspid are in position or when the tooth 
is partially displaced palatally, to avoid injuring the enamel of these teeth with 
the foreeps. 
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Fig. 92.—Extraction movements for superior lateral incisor. A, Forceps (Standard No. 1) 
applied; B, first movement to the lingual side; C, reversed movement to the labial side; D, 
tractile movement downward in line with the original position of the tooth. (After George B. 
Winter. ) 
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Complete Palatal Displacement.— When the lateral incisor is completely dis- 
placed to the palatal side of the arch, and the space where it should normally 
be situated is closed, palatal and labial application is often impossible, Standard 
Foreeps No. 1, Allen Forceps No. 10, or Standard Forceps No. 10 or No. 11 
should be selected according to the available space and the beaks applied to the 
mesial and distal surfaces of the tooth. In adjusting the beaks as much of the 
tooth structure as possible should be grasped. Impingement against the enamel 
of the approximal teeth must be avoided (Fig. 93). When the forceps have 
been applied, the first extraction movement is to the palatal side, and it is made 
with as much force as possible without causing fracture. If this movement does 
not loosen the tooth from its attachment, a slight swaying movement in the most 
favorable direction is executed followed again by palatal pressure. When the 
latter movements have been made and some space has been secured, the tooth 


Fig. 93.—Mesial and distal application of forceps (Standard No. 1) to a superior lateral incisor 
completely displaced to the lingual side of the arch. (After George B. Winter.) 


is brought to the labial surface as far as the space created by the lingual move- 
ment will permit, when, with a degree of foree downward in direct line with its 
origina] position, the tooth is delivered from its socket. If these movements, 
however, fail to dislodge the tooth, they must be repeated until extraction is 
finally accomplished, and on each repetition of the movements advantage should 
be taken of any space that may have been gained, which is done by making a 
higher adjustment of the forceps on the tooth. 


Complete Labial Displacement.—When the tooth is displaced completely 
to the labial side of the arch, the adjustment of the forceps will be the same 
as when it is completely displaced to the palatal side. If some degree of foree 
is exercised in applying the beaks, a complete delivery of the tooth often may 
be accomplished. If this is not the result, the first movement should be labially, 
then slightly palatally, and repeated until luxation occurs when it is brought 





ara 


a ab ales Ve Calne 





PRINCIPLES AND TECHNIQUE OF EXODONTIA 1373 


straight from its socket. Extraction of lateral incisors in labial occusion is 
not difficult as the process external to the root is not heavy. 

Partial Palatal Displacement.—For a partial palatal displacement, Allen 
Forceps No. 10 are to be preferred, but if space will not permit their application 
a choice is made between Standard Forceps No. 10 and No. 11. When the crown 
is small and space is limited, the narrow beaks are more suitable. The smaller 
beak is first applied to the labial aspect. The initial extraction movement is 
made toward the palatal side with sufficient force to loosen the tooth if possible, 
eare being taken to limit the pressure sufficiently to avoid a fracture. The beaks 
are then sent up further on the tooth, when it is brought slightly toward the 
labial side and then again forcibly carried toward the palate. A downward 
tractile movement follows, delivering the tooth from its socket. 

Partial Labial Displacement.—When the tooth is partially displaced to 
the labial side, the same forceps and technique are used as described for a 
partial palatal displacement, but the principal movement is toward the labial 
and the narrower beak is first applied to the palatal side of the crown. 

Rotation.—When the tooth is partially or completely rotated in its socket, 
the same foreeps are selected and similar extraction movements ere employed 
as when operating on the tooth in normal occlusion. 

Impaction.—The superior lateral incisor, like the central incisor, is seldom 
impacted, and if impacted, is rarely extracted as such a case is usually referred 
to an orthodontist for correction. He may request the dentist to uncover and 
expose the crown, or if regulation does not seem feasible he may condemn 
the tooth. The procedures in such an instance will be discussed under the 
proper heading. 

Extensive Caries.—The lateral incisor is subject to decay above the 
gingival line, both labially and palatally, especially palatally, as the enamel 
coverings in the palatal pit and the linguogingival groove are often imperfect. 
Eliminating any attempt at rotation, the application of the forceps and the 
extraction movements are the same as described for the central incisor in a 
like situation. The same care in adjusting the instrument and in applying 
foree should be exercised as with the central incisor. When the tooth is 
attacked by caries on the mesial or distal surface or both surfaces and the 
deeay is extensive, it should be treated as if it were a root and the technique 
of extraction is the same as for a lateral incisor root. 

Lateral Incisor Root.—The extent of decay and the strongest and weakest 
parts of the root govern the selection of extraction instruments and the amount 
of pressure that may be judiciously used in their application. This root is 
exceedingly prone to fracture due to its fragility. When fairly sound structure 
is found at the gingival margin, the same forceps are applied and the same 
movements are executed as when the crown is intact. If the root is small and 
unusually narrow, Standard Foreeps No. 10 or No. 11 are preferred. When 
foreeps cannot be applied, extraction may be performed with a straight shank 
elevator as illustrated in Fig. 91. 

Root Covered With Gum Tissue.—Frequently the root of this tooth is 
partially or completely covered with gum tissue. Marginal alveolar caries is 
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usually present, and if existent a freer forceps application can be made than 
when the process is intact. A well-developed sense of touch conveys to the 
operator the difference between sound and carious alveolar structure. The 
operative technique is the same as that described for the removal of a central 
root in a like situation. 


Fractured Root.—The root of a lateral incisor frequently tapers to a 
minute apex which is usually curved distally. It is easily fractured at the point 
of greatest deflection and, when broken at this point, the removal of the remain- 
ing tip becomes a very delicate procedure. It is usually beyond the reach of 
forceps, elevators, or picks, and attempts to detach it by their use may not only 
be futile but they may also unduly traumatize adjacent parts. Various methods 
have been suggested to accomplish the desired result, perhaps the most common 
being the introduction of an engine-driven small round bur to eut out the frag- 
ment. This is blind operating, however, and involves a good deal of guesswork. 
In our opinion a preferable method is first to raise an ample labial flap, thereby 
avoiding injury to soft tissue. From this point one of two procedures is carried 
out. If the fragment is of considerable size, the labial plate is eut away with 
rongeurs or chisels until ample access is attained for the detachment of the tip 
with small picks. If the fragment is minute and rests in an exceedingly high 
position, we prefer to leave the marginal process intact and approach the root 
through a small window cut into the plate directly over it. This exposes the 
tip to our vision. It is then readily lifted out laterally through this opening. 
The margins of the window are then smoothed and the flap released. This tech- 
nique assures complete removal of the fractured part, minimizes trauma to soft 
or osseous tissue, and preserves an intact marginal ridge. 


Wedged Root.— When the approximal space is closed over the root by the 
central incisor and the cuspid, the same technique is advised as was described 
in removing a central root in like situation. Special care must be exercised in 
instrumentation to prevent injury to the enamel of the bordering teeth. Eleva- 
tors of suitable size are introduced into the area more readily and with less risk 
than foreeps. Again it should be emphasized that the process and not the erown 
of an adjoining tooth constitutes the fulerum. 


Superior Cuspid 


The extraction of the superior cuspid is usually attended by considerable 
resistance, dependent on the tooth’s size and the structure of the alveolar process 
ineasing it. The contributing factors which are the cause of this resistance are 
the extreme length of its root, the occasional distal curvature of its apex, its 
broad flat mesial and distal surfaces, the thickness of the palatal process, and 
the density of the labial plate, which, although it may be thin, is extremely hard 
and compact as it curves over the tooth anteriorly to form the cuspid eminence. 
Fig. 23 shows the various types of cuspids. 

We have emphasized the importance of conserving the integrity of the soft 
tissues during every extraction by the release of a gingival flap prior to instru- 
mental application. In no instance is this more imperative than when extracting 
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a cuspid. As the tooth is detached from its socket it is frequently discovered 
that a jagged segment of the thin labial plate has been torn loose and is still 
adherent to the root. If the labial gum has not been freed, it too is included in 
the tear, and an unnecessarily ugly wound results. The essential trimming of 
the osseous margins, which are likely to be sharp and pointed following such 
an oeeurrence, is much more satisfactorily accomplished if the soft tissue is not 
involved. If the operator foresees that a section of the labial plate will become 
broken loose, the happening can easily be avoided by its planned removal with 
chisels prior to forceps application. This minimizes the force and stress required 
to perform the extraction and forestalls traumatization. A clean surgical in- 
cision or excision of either soft or hard tissues is a sound procedure, while torn 
structures are often the result of carelessness or indifference. 

Position of Patient and Operator.—The position of the patient in the chair 
and that of the operator are as described for extracting superior teeth. The 
patient’s head is stabilized by the operator’s left hand with his fingers so placed 
as to protect the cheek and lips and to present an unobstructed view of the tooth. 
With this support and contro] the head may be directed slightly to right or left 
as may be indieated to furnish direct access to the tooth and permit the correct 
extraction movements. (Figs. 94, 95, and 96.) 





Fig. 94.—Disposition of the fingers of the operator’s left hand and application of forceps 
(Allen No. 10) when extracting a superior right cuspid. A gingival flap has been raised to avoid 
soft tissue injury. 

Forceps.—A number of heavy handled forceps are manufactured especially 
for the extraction of this tooth, Some of these instruments are practical, but 
the author is of the opinion that better execution can be carried out if the opera- 
tor aceustoms himself to the use of one design, so that his sense of touch will 
readily convey to him the extent to which the instrument accommodates itself 
to the condition presented. 
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Allen Forceps No. 10 possess sufficient strength to meet any requirement, 
and their extra long, slender beaks are peculiarly adaptable to this tooth. To us, 
this instrument seems ideally suitable for the routine extraction of the cuspid. 
When the tooth is displaced, Standard Forceps No. 2-10 or No. 11 are employed 
if found more suitable, and they are used in the same manner as for central and 
lateral incisors in a like position. 


. 
. 
| 
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Fig. 95.—Disposition of the fingers of the operator’s left hand and application of forceps 
(Allen No. 10) when extracting a superior left cuspid. The labial beak is adjusted under the 
released flap. 


Fig. 96.—Removing a superior left cuspid root with forceps (Allen No. 10). An extensive 
flap has been raised; the disposition of the fingers of the operator’s left hand is shown. An 
assistant holds the gum and cheek retractors. 
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Order of Extraction.— When the teeth adjacent to the superior cuspid are 
also to be removed, their extraction should precede that of the cuspid, in order 
to reduce the amount of resistance nearly always encountered, to afford a freer 
adjustment of the beaks to the latter tooth, and to give greater play to 
instrumentation. 

Application of Forceps.—The forceps are applied in line with the tooth’s 
axis. The order of first adjusting one beak to the palatal surface and then the 
opposing one to the labial surface should be followed as when making application 
to the incisors. Because of the long, heavy root and the dense, compact process, 
with a firm alveolar ridge, much greater pressure may be exercised in sending 
the beaks up against this tooth than on any other. This is done by placing the 
palm of the right hand against the bulged end of the handle of the forceps as soon 
as adjustment has been made and exerting a firm, steady pressure upward. 





Fig. 97.—A schematic drawing showing the mesial and distal application of forceps 

(Standard No. 1) to a superior cuspid when both adjacent teeth have been extracted in advance 
of the cuspid. (After George B. Winter.) 
Special care must be taken in adjusting the beak to the palatal surface as there 
is some constriction of this tooth at its neck, and since the palatogingival ridge 
is very near the margin of the process, there is a tendency for the beak to slip 
from its position. When the lateral incisor and first premolar are missing or 
have just been extracted, a better application can often be made by adjusting 
the foreeps to the mesial and distal surfaces of the tooth (Fig. 97). The ad- 
vantage of this application is a better adaptation, owing to the broader, flattened 
surfaces of the tooth at its neck on these sides. This firmer grip allows a greater 
freedom in extraction movements and ofttimes lessens the danger of fracturing 
the process. 

Alveolar Application of Forceps.—An alveolar application of the labial 
beak is only practicable when the plate is exceedingly thin and it is presumable 
that it will fracture when the tooth dislodges. In such a case it will be found 
that the edges of the beak are sharp enough to cut through the bone covering, 
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leaving a well-defined nontraumatized margin. This technique often may well 
supplant the removal of the plate by dissection with chisels. If the labial process 
is undermined by gingival caries, the alveolar application is not contraindicated. 
When the posterior teeth have been lost for a considerable time, the process 
surrounding the cuspids both labially and palatally is usually very dense in 
order that these teeth may bear the increased pressure constantly exerted on 
them. In such a case there should be no hesitation to remove some of the labial 
plate as a preliminary move. In the instance, however, of the cuspid presenting 
labially, excellent results may often be obtained first*by adjusting the palatal 
beak well up on the root, then laying the labial beak against the labial process 
over nearly the whole root length and applying a constant labial pressure to the 
handle. This tends to draw the tooth to the labial side by utilizing the forceps 
as a lever with the heavy labial plate serving as a fulerum, Having accomplished 
this slight release, the forceps may then be reapplied in the customary manner 
and the labial process will not have been disturbed. 


Extraction Movements.—In a normal ease, after the forceps are adjusted 
(Fig. 98, A), the first movement, with a force governed by the size and stability 
of the root and the resistance offered, is to bring the tooth to the labial side 
(Fig. 98, B), this being the direction of least resistance, and then by reversing 
the movement with an equal amount of force, the tooth is directed palatally 
(Fig. 98, C). These two pressures should enable the operator to judge the 
resistance to be overcome. This knowledge having been gained, these movements 
are repeated with increased stress in each direction (Figs. 98, D and E) until 
the attachment of the tooth is broken up, when it is brought back to its original 
position and removed from its socket by a tractile movement downward in line 
with its initial alignment (Fig. 98, F). When the radiograph shows a distal 
curvature of the root near the apex, these routine movements should be preceded 
by a slight rotary movement from the labial side to the mesial side. Bearing 
in mind, however, the flattened mesial and distal diameters, a reversed rotary 
movement should not be attempted. To do so invites a fracture of the apieal tip. 


Displacement.—When this tooth is displaced to the labial or palatal side 
of the arch, it should not, as a rule, be extracted for the purpose of correcting 
the defect. This is particularly true when the patient is a young person. Ortho- 
dontie treatment is usually preferable as the facial expression and contour of 
the arch depend very much on this tooth. In more advanced age, however, when 
regulation is no longer expedient, extraction may be indicated. 


Complete Palatal Displacement.—When in complete palatal displacement, 
and application of the forceps to the labial and palatal surfaces is possible, 
the forceps should be adjusted in that manner. If this is impossible, however, 
a mesiodistal attachment may be made as described and illustrated in case of 
a lateral incisor (Fig. 93). When application has been made by either of the 
methods just mentioned, the first and principal movement is to the palatal 
side with such lateral movement as the location of the tooth will permit. As 
space is gained by these movements, a reapplication should be made to secure 
as firm a grasp as possible on the tooth. When loosened it is carried from its 
socket in the direction of its displacement. 
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D E 
Fig. 98.—Extraction movements for superior cuspid. A, Forceps (Standard No. 1) applied; 
B, first movement to the labial side; C, reversed movement to the lingual side; D and FE, move- 
ments B and C more forcibly repeated; F, tractile movement downward in line with the original 


position of the tooth. (After George B. Winter.) 
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If the tooth is not conipletely erupted and process still covers any portion 
of the crown, it should be freely exposed first by reflecting an ample palatal 
flap and then removing the overlying osseous structure with chisels or 
surgical burs. The forceps are then applied and the tooth removed. Frequently 
the Cryer lever (Fig. 56) can be used to advantage in loosening the tooth 
before adjusting the forceps. When the lever is used, the palatal process 
constitutes the fulerum, and after the point of the lever engages the tooth at 
or below its neck a slight turning movement should break up its attachment. 


Complete Labial Displacement.—Complete labial displacement is common 
with the superior cuspid. In addition to this deflection, its position varies 
greatly in its relation to the lateral incisor and to the first premolar. In labial 
occlusion it may appear at any point on the gum from the deflection of the lip 
above to the normal gingival margin below. Standard Forceps No. 1 or Allen 
Forceps No. 10 are used for its extraction, and, where possible, the labiopalatal 
application is made. When this cannot be obtained, the forceps are applied to 
the mesial and distal surfaces. Frequently the simple application of the forceps 
is sufficient to loosen the tooth from its attachment, as the anterior process 
covering its root is usually not heavy. If the application does not loosen the 
tooth, the first and principal extraction movement is labially, followed by such 
palatal movement as the space will permit, and, if resistance is still encountered, 
the slight rotary movement as described under extraction movements for this 
tooth may be applied. Occasionally it is necessary to reapply the forceps after 
the tooth has been loosened and to continue the extraction movements before 
the tooth ean be brought from its socket in the line of its original labial position. 

In all cases secure adjustment must be had, as an attempt to apply pressure 
while grasping only a part of the crown will, as a rule, result in the forceps 
slipping from the tooth. If eruption is incomplete, sufficient process should be 
removed to allow correct forceps application. Occasionally the Cryer lever 
applied to the mesial or distal side of the crown may be advantageously used 
to loosen the tooth prior to any use of the forceps. Complete release of the tooth 
should not be attempted with the lever, however, as it invites fracture of the 
apical tip particularly if a distal curvature is existent. 

Partial Palatal or Labial Displacement.—When partial displacement to 
either side is present and the approximating space between the lateral incisor 
and the first premolar is large enough, Standard Forceps No. 1 or Allen Forceps 
No. 10 should be used for removal of the superior cuspid. Where space will not 
permit, Standard Forceps No. 10 or No. 11 are employed. The technique for 
removal does not differ materially from that described in the case of the lateral 
incisor in like position, executing such increased force as the greater strength 
of the tooth and its attachment may justify. 


Caries.—For the removal of a superior cuspid attacked by caries above 
the gingival line, either labially or palatally, the technique is practically the 
same as for the central incisor in a like condition, except that rotary movements 
should be attempted only as previously explained when describing extraction 
movements applicable to the cuspid. Alveolar application of the forceps is 
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essential if marginal caries of the process is present, unless the labial plate has 
been previously dissected. When the tooth is attacked by decay mesially or 
distally or both but it is not extensive, the extraction movements are made as 
though the crown were not involved, but if it is hopelessly carious the same 
technique as for extracting roots is followed. 


Cuspid Root.—The root of a badly broken-down superior cuspid, other 
conditions being equal, is more difficult to remove than that of any other anterior 
tooth. This is due primarily to three factors: its length and the bulk and density 
of the process eneasing it. If feasible, the same general procedure may be fol- 
lowed as that deseribed for the removal of a central or lateral incisor root. When 
forceps technique is permissible, the most adaptable instrument is chosen. Allen 
Foreeps No. 10 or Standard Forceps Nos. 2-10 or No. 11 are the favored ones. 
When the foreeps are securely adjusted the customary extraction movements 
are executed. 

If the root lies high up in the process and is deeply seated or if only an 
apical segment is in situ, it is usually a wiser procedure to expose it sufficiently 
by preliminary dissection of the labial process, before any attempt at removal 
is made either by forceps, elevators, or picks. The use of the straight shank 
elevator as sometimes employed in the removal of a central incisor root usually 
is not practicable owing to the heavy overlying process and the increased resist- 
ance to be overcome. It is imperative to remember that prior to any operative 
interference an ample labial flap must be released to protect and conserve the 
soft tissues during the instrumental manipulations. After the root is eliminated, 
any infected areas thoroughly cleaned out, and margins and irritating points 
carefully trimmed, the flap is released and replaced. 


Fractures.— When a fracture of a superior cuspid occurs while operating 
on it, if sufficient structure remains for forceps to be adjusted, they should be 
reapplied and the indicated movements carried out. If the fracture is above 
the marginal process, the removal of the pieces is accomplished using the same 
technique as in removing any residual root. 


Impaction.—The cuspid is frequently found to be impacted and may be 
located either on the labial or palatal side of the arch, or in some instances 
embedded between the plates of bone high above the anterior teeth and not 
deflected in either direction. The procedures incident to the diagnosis and 
removal of ecuspids when in such abnormal positions require special techniques 
which do not pertain to routine exodontia practice. They will be thoroughly 
diseussed in succeeding chapters. 


(To be continued.) 
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BIPHASE CONNECTOR, EXTERNAL SKELETAL SPLINT FOR 
REDUCTION AND FIXATION OF MANDIBULAR FRACTURES 


Jor Hatut Morris, D.D.S.,* Mempuis, TENN. 


ERTAIN types of mandibular fractures present a specific problem in that 
they do not lend to treatment by the simple methods of interdental wiring. 
In such eases the external skeletal splint, in its various forms,’"! has proved 
quite useful as one of the means of treatment. The bulkiness and unwieldiness 
of the projecting rods, pins, and bolts utilized in the mechanically connected 
external skeletal splint are undesirable features. This method of connection, 
however, permits ready repositioning of fragments (following roentgeno- 
graphic check of the reduction), should the fragments need further manipula- 
tion to effect a more perfect alignment. 

J. R. Bourgoyne,’ by a remarkably simple and effective means, surmounted 
the problem of unwieldy projecting rods and bolts and produced a neat, com- 
pact splint closely adapted to the face by using plaster-impregnated gauze as 
the connector unit. However, this splint essentially serves the purpose of 
fixation only, and is not intended to facilitate reduction. Therefore, any 
necessary change in fragment position following roentgenographic check is 
neither as easily accomplished nor as well controlled. 

The biphase connector principle of external skeletal fixation eliminates the 
undesirable and limiting features noted in these two types of splints, at the 
same time retaining the specifically desirable feature of each. The biphase 
connector technique of reduction and fixation of mandibular fractures also 
offers an economic advantage. In the hospital, clinic, service, or practice, 
where a considerable number of cases are under treatment (fixation and ob- 
servation) at one time, an expensive mechanical appliance for each ease is a 
factor to be considered. The primary connector (reduction phase), which is 
the mechanical appliance, is in truth more of an instrument or ‘‘rig’’ and is in 
use for only 25-30 minutes, or a day at the most; thus, only one such piece 
of apparatus is necessary to treat many eases of overlapping or equal periods 
of fixation. 

The secondary phase is quite inexpensive, consisting of from two to four 
vitallium screws (reusable) and a small acrylic connector bar. This phase is 
the splint worn for the four- to six-week period of fixation. 

Special vitallium bone screws are placed in the fragments which permit 
attachment of the primary connector unit (reduction rig) (Fig. 1) to them to 
facilitate reduction and to maintain this desired position of the fragments during 
roentgenographic check (permitting easy and controlled reposition of frag- 
ments if necessary), then to retain this position until the secondary connector 


*Assistant Professor of Oral Medicine and Surgery, University of Tennessee, College of 
Dentistry. 
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unit (plastic bar) ean be effected (Fig. 2). When the secondary connector 
unit (plastic bar) has been attached to the special bone screw and the acrylic 
has polymerized (15 minutes), the reduction rig or primary unit (which is 
rather bulky) is removed (Fig. 3). The patient is then free to masticate soft 
foods, clean the teeth thoroughly and easily, and continue any dental treat- 
ment necessary or indicated, such as extractions and restorations. The splint 
is strong, light, and positive in fixation, as well as closely adapted to the face 
(the secondary or acrylic connector is from 1g inch to 14 inch from the soft 
tissues of the face and only 4, inch thick), eliminating the cumbersome 
feature associated with the more common skeletal splints. 





Fig. 1. Fig. 2. Fig. 3. 


Fig. 1.—Primary phase (or reduction rig) of splint attached to the “mean” bone screws. 
Reduction is roentgenggraphically checked at this time, and necessary manipulations are 
accomplished. 

Fig. 2.—Plastic bar applied to bone screws with primary phase still in place and main- 
taining position while acrylic polymerizes. 

Fig. 3.—Primary phase removed from screws leaving only the rigid acrylic bar as the 
secondary phase and actual fixation splint. 


General Considerations 
Generally speaking, the indications for the use of extraoral skeletal type 
of fixation are those cases in which the teeth are inadequate in number, posi- 
tion, or condition to permit positive fixation of the fragments by interarch 
11 


wiring methods.” Such cases are: 


1. The completely edentulous upper or lower arch. 

2. Edentulous fragment with displacing muscle pull. 

3. Edentulous portion of the arch opposing the fragment displaced by 
musele pull. 

4. Cases of advanced periodontoclasia or acute gingival condition. 

5. In certain cases of multiple fractures and patients requiring stabiliza- 
tion when large portions of bone are lost, or in bone grafting. 


Other factors are to be considered besides those in which mechanical 
features limit or preclude the use of interarch wiring techniques. These are: 

1. Transportation by sea or air. 

2. Pregnancy. 
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3. Any systemic condition which may produce nausea. 

4. Strategic tooth in the line of fracture with prognosis questionable, 
and the possibility of intraoral treatment such as extraction during 
periods of fixation. 

5. Patients doing heavy manual labor and requiring high nutritional 
demand. 

6. Patients having bronchiectasis." 


Certain advantages’ offered by external skeletal fixation may indicate 
its use over intermaxillary wiring in cases in which either method of treat- 
ment could be used and give satisfactory end results. When there is such a 
choice, the patient’s desires may be a deciding factor. Such advantages are: 


1. Better oral hygiene. 

. Better diet (important to the heavy laborer). 

. Easier speech. 

. Minimal periodontal trauma and embarrassment. 

. Easier treatment of cavum oris proprium during fixation period (lacera- 
tion, restorations, ete.), permitting retention of questionable teeth for 
observation with minimum danger to fragment position, should extrac- 
tion be necessary later. 


H CO DO 


or 


The contraindications® to the use of extraoral skeletal fixation are fractures 
of the condylar or coronoid process, fractures in the very young patients (tooth 
buds are deep in mandible), and uncontrolled debilitating systemic disease. 

When considering external skeletal fixation, three disadvantages compared 
with intermaxillary wiring are usually presented”: 


1. Conspicuousness of the appliance. 
2. Postoperative scarring. 
3. Less accurate occlusal relationship.'” 


For a certain group of patients the first disadvantage is a definite incon- 
venience, and on this basis the extraoral splint offers little competition to inter- 
maxillary wiring. 

The second disadvantage approaches being mythical in that the sears from 
the 34-inch incisions are practically negligible in eight to nine months’ time, 
especially on men (appearing as slight dimple). Of course, the first few weeks 
after removal of the splint the scar is more evident. There are ways, however, 
of minimizing this sequela to perfect inconspicousness. One method is to 
elevate the soft tissue when making the incision so that it will fall below 
the shadow of the mandible when released by the splint at removal time. An- 
other method is to remove the sear plastically secondarily after contraction 
of the cicatrix, two to three months later. In most eases this last method is not 
employed, as searring is truly minimal. 

The third disadvantage is a questionable one. When observation shows 
occlusion to be off, and the case permits, intermaxillary loop wiring (Stout’s 
method) with rubber elastics may be employed for a week to facilitate ocelu- 
sion, then discontinued. 
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Indeed, cases may present in which both extraoral splint and inter- 
maxillary wiring are indicated to obtain the best results. 


Screw Placement 

The placement of the bone serews for external skeletal fixation of 
mandibular fractures deserves special consideration in that certain factors are 
present that are not involved in a similar reduction and fixation of fractured 
long bones: 

1. Important structures located within the mandible indicate placement of 
the screws at the inferior border to avoid injury to the roots of the teeth and 
to the struetures within the mandibular canal (inferior alveolar nerve, artery, 
and vein). This inferior placement of screws permits a more esthetic end 
result, as incisions may be made in the ‘‘shadow’’ of the mandible. Such 
placement also is an advantage in preventing accidental entrance into the 
mouth by the drill or serew when penetrating the lingual plate, and in the 
ease of screws in the angle, lessens the interference with the function of the 
masseter muscle and entrance into the parotid gland. 

2. In fractures through and close to the angle, the external maxillary 
artery and angular vein are to be avoided by blunt dissection and careful 
placement. 

3. Also, in fractures of the angle the posterior screw will penetrate only 
one cortical plate, as there is practically no medullary space to the bone in this 
region and the internal and external cortical plates are essentially fused (one). 
‘or this reason, release of the drill after its first binding indicates penetration 
of both plates. 

The posterior border and angle of the mandible afford quite a definite 
landmark for positioning the posterior screw relative to the plane of fracture. 
The serew then offers a handle for manipulating this fragment and more 
accurately determining the exact position of fracture so that the anterior 
screws may safely be placed close to it. This procedure of placing the pos- 
terior serew first minimizes the hazard of entering the fracture accidentally 
and facilitates placing serews as close to each other as possible, thereby 
reducing bulk and increasing strength and stability. 

The positioning of the screws relative to each other introduces a feature 
‘‘elose-coupling,’’ e.g., the placement of screws and connector units in relation 
to each other so as to take up as little space as possible and present a minimum 
of bulkiness. The closer the screws (or pins) immediately approximating the 
fracture line (mean pins) are to each other and the closer the connector units 
are to the soft tissue, the more mechanically efficient will be the splint in 
maintaining rigid fixation, as undesirable leverage will be minimized and 
flexibility of the shafts reduced. 

Again other than mechanical factors are to be considered. In an effort 
to close-couple the fracture, no chance should be taken in placing a screw in 
the plane of fracture either directly or indirectly. To place a serew in the 
plane of fracture when it is compounded intraorally does not, of course, pre- 
elude foreign body reaction with loosening of the appliance and possible 
abseess, but does greatly increase the possibility of such a complication. 








1386 JOE HALL MORRIS 





Adequate penicillin therapy is of great importance in treating mandibular 
fractures, the great majority of which are compounded intraorally by way 
of the gingival crevice. Penicillin and sulfonamide administration from the 
earliest treatment until one week postoperatively may reduce the incidence of 
infected screws and abscess fracture lines even though accidentally a serew 
may be placed in the fracture and thus indirectly exposed to the oral flora. 
Ambulatory patients may be easily treated by use of the slow-absorbing 
‘penicillin in oil’’ preparations. Patients retained in the hospital, of course, 
offer no problem in maintaining a therapeutic penicillin blood level. Because 
of the present ease of administration of penicillin to maintain a therapeutic 
level (1 shot every ninety-six hours), it is deemed wise to use it routinely in a 
prophylactic capacity. 

In single fractures of the angle, three screws instead of four may effect a 
positive fixation. With three screws positively fixed to a connector bar (2 in 
the anterior fragment and 1 in the posterior fragment), there is only one 
movement possible—rotation of the posterior fragment about the axis of its 
serew. The directions of forces on the mandible and the limiting effect on the 
condyle do not make this screw a center of rotation, with the result that the 
posterior fragment does not elevate relative to the anterior fragment. On a 
theoretical basis, it is easy to imagine some torque being introduced here. 
However, of 40 cases using the three-screw technique in this region, 39 re- 
sulted in recovery without elevation of the posterior fragment. 


Description of the Components of the Splint 

The splint is essentially a bi-integral appliance. With the exception of 
the special bone screws, two distinct systems are utilized to effect the treat- 
ment. One system is a readily detachable mechanical appliance facilitating 
control and manipulation of the fragments to their correct alignment and 
apposition. By locking of its friction clamps it serves as a ‘‘rig’’ to maintain 
the desired position until roentgenographie check can be made and the less 
bulky, more rigid secondary system (plastie connector bar) can be secured. 

The special vitallium bone screw is threaded at both ends (Fig. 4). The 
bone attachment end has coarse, deep, wood- or lag-type threads producing 
a tapering screw with a 14-inch square throat (not threaded) below the 
hexagonal table separating these threads from the machine threads of the 
connector end. The serews are of two lengths, the variable dimensions being 
1 inch and 114 inches in the length of the lag screw, to allow for tissue thick- 
ness. The machine thread end of each is 3% inch long. A lock nut the same 
size as the hexagonal table separating the two types of threads and fitting 
the machine threads completes the ensemble of the bone screw. The tapering 
serew affords firm attachment to the bony fragments, the square throat offers 
a positive attachment for the (transient) reduction rig, the hexagonal table 
and nut and the machine threads securely fix the plastic connector bar to the 
bone serew. When polymerization is complete (5 to 10 minutes after seating), 
the acrylic bar will have cured with a negative impression of the hexagonal 
table forming a definite lock on the bone screws and effecting a stable relation 
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of bone screws one to another, thus securing a positive fixation of fragments. 

The primary connector system serves two purposes. It may be used to 
aid reduction and is a temporary maintenance rig while the acrylic bar is 
being secured. Its basic (and unique) component is the special clamp for 





Fig. 6.—Materials and equipment used in making the secondary phase or acrylic bar. 





Fig. 7. Fig. 8. 

Fig. 7.—Packing “plastic” acrylic in the adjustable take-apart mold, 

Fig. 8.—Placing holes in the still flexible acrylic bar after removal from mold. In this 
state the bar is perfectly pliable and can be adapted to screw heads placed at any angle. 
joining the bone screws and connector bar. (Fig. 4, B, C, and D, and Fig. 5.) 
Several clamps or connector units have been designed and tried. It is quite 
possible a more advantageous system will be produced. However, the principle 
of a biphase reduction and fixation splint is the pertinent objective of this 
presentation, and only one system will be described. It may be well to enumer- 
ate the requisites for such a clamp system : 

1. The clamp should afford positive attachment to the bone screw in such 
a way that it: 

a. Consumes minimum space on the screw (to permit placement of the 
secondary connector close to the face). 
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b. Does not interfere with the placement of the secondary connector. 

ec. Permits locking to a primary connector bar in any axial relation by 
tightening a minimum of set serews or bolts. 

d. Is readily detachable from the bone screw when the final fixation has 
been accomplished. 

e. Offers minimum resistance to roentgenographiec technique. 


2. The system should not be self-limited, but permit interlocking with 
additional units in ease of multiple fracture. 


A special wrench is used for tightening all nuts and clamps. The shaft is a 
self-retaining bolt driver, having a crossbar to fit Allen serews. 


The acrylie bar used as the secondary connector (final fixation) is formed 
in an adjustable ‘‘take-apart’’ mold (Fig. 6). The adjustable feature permits 
the forming of a neat bar of aerylie % inch wide and %¢ inch thick in any 
length necessary. The mold is calibrated to indicate the necessary units of 
rapid-euring acrylie for the desired length of bar. (1 ¢.c. of monomer to 1 unit 
of polymer = approximately 1 inch of bar.) The mold is lubricated with 
petroleum jelly, and the aerylie is removed while it is in a completely flexible 
but tough state, with two to four minutes’ working time before becoming rigid 
(Figs. 7 and 8). 

Three rapid-curing acrylic preparations have been tried as connector bars. 
All proved successful in working qualities and strength. There was a little 
variation in available working time with the different preparations, all being in 
excess of that necessary for the procedure. These preparations were designed 
for prosthetic repair and are available as plain or mottled powder. The plain 
powder is decidedly more desirable as to working qualities for this purpose, 
although either may be used.* 


Preoperative Considerations 


A eareful diagnosis is of utmost importance, with special emphasis being 
placed on determining the exact position and course of the plane of fracture 
relative to extraoral landmarks and facial anatomy. The fracture should not 
be thought of or viewed as a line but as a plane, which indeed it is. Quite 
often the plane of fracture will not be perpendicular to the cortical plates. 
Instead it will traverse the mandible in an oblique manner, the buccal plate 
fracturing anterior to the lingual plate, or vice versa. This feature is im- 
portant to external skeletal fixation in that it limits the closeness with which 
the ‘‘mean serews’’ (those approximating the fracture) may be placed to each 
other. Unless care is exercised in determining the area involved between the 
anterior and posterior margins of the plane of fracture, it is easy to visualize 
the fracture as a line and accidentally introduce a screw into the fracture. 


*The preparations tried and proving satisfactory are: Nu-Weld, L. D. Caulk Company; 
Plastodent, Plastodent, Inc.; Densoform, Cosmos Dental Products, Inc. 
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The oblique plane of fracture manifests itself in one of two ways roent- 
genographically..* The more common appearance of the oblique fracture is 
pseudocomminution, i.e., roentgenographically there are two lines of fractures 
with three bony fragments. The ‘‘lines’’ of fracture come together at the 
superior and inferior mandibular border in these cases of pseudocomminution 
(actually oblique fracture), and by this token may be differentiated from the 
true comminuted fractures, which usually present a wedge shape. When the 
fragments of an oblique fracture override each other, there will be no classical 
fracture ‘“‘line,’’ but two lines of increased radiopacity again dividing the 
mandible into three sections with the lines meeting superiorly and inferiorly 
and the center section again being somewhat elliptical in appearanee. 

In making the preoperative roentgenographie survey, it is well to reeall 
certain statistical data. Tables I, II, II, and IV summarize 130 eases with 
196 fractures of the mandible treated at the John Gaston Hospital from 
Jan. 1, 1946, to Nov. 30, 1948. 


TABLE I. INCIDENCE OF SINGLE AND MULTIPLE FRACTURES OF THE MANDIBLE AT JOHN GASTON 
HospItTaL FRoM JAN. 1, 1946, TO Nov. 30, 1948 





1947 | et: TOTAL 














Number of cases reporting 32 35 130 
Number with multiple fractures 17 13 2¢ 59 
Number with single fractures 15 22 : 71 
Actual number of fracture sites 51 48 97 196 





The frequency of bilateral (or multiple) fracture’ and the regional inei- 
dence are possibly more important to treatment by external skeletal fixation 
than intermaxillary wiring on this basis. Not infrequently one of the fractures 
of a bilaterally fractured mandible will be completely asymptomatie at the 
time of oral examination and somewhat indistinct roentgenographieally. 
Intermaxillary wiring automatically takes care of these cases. If, however, an 
external skeletal appliance is used to treat only the obvious fracture, the 
less apparent one may give considerable complication later in the form of 
suppuration from the irritation of mobility. Each region of the mandible and 
maxilla should be carefully serutinized from right and left mandible and 
posteroanterior views both pre- and postoperatively though there be only a 
single fracture of one side and from a single blow or force. <A classic example 
is the mental region, which will be accompanied by a fracture through the 
opposite angle, body, or neck of the condyle in over 80 per cent of mental 
fractures (Table IV) 

The operation may be carried out under either local or general anesthesia. 
The excellent relaxation afforded by general anesthesia, aiding in the manipu- 
lation of fragments to desired position by elimination of trismus, is a primary 
advantage. 

This feature, plus the removal of the patient’s anxiety and assurance of 
complete anesthesia, permitting the operator to proceed mechanically and 
emotionally unobstructed, makes general anesthesia, the anesthesia of choice. 
However, in any general anesthetic (whether inhalation, intravenous, or 
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| TABLE II, REGIONAL INCIDENCE OF FRACTURES OF THE MANDIBLE AT JOHN GASTON HOSPITAL 
| FroM JAN. 1, 1946, TO Nov. 30, 1948 
H a ee 7 
i LOCATION 1946 1947 1948 TOTAL 
: Angle 22 16 28 66 
: Mental 15 11 19 45 
| Molar 1 7 14 22 
Symphysis 2 8 16 26 
Condyle 11 5 15 31 
Ramus 0 1 5 6 
Total 51 48 97 196 
7 
TABLE IIT. Fixation MetHops USED ON MANDIBULAR FRACTURE AT JOHN GASTON HOSPITAL 
‘ From JAN. 1, 1946, TO Nov. 30, 1948 
| i ie 1946 1947 1948 TOTAL 
: External skeletal fixation 7 19-60% 17-48% 12-19% 48 
i Intermaxillary wiring 9-28% 14-39% 40-64% 63 
; Both or other methods 4-12% 4-13% 11-17% 19 
Total 32 35 63 130 
4 TABLE IV. Speciric MANDIBULAR FRACTURE COMBINATIONS AT JOHN GASTON HOSPITAL 
i FroM JAN. 1, 1946, To Nov. 30, 1948 
H — smal 
LOCATION ~ 1946 ~ 1947 1948 TOTAL 
Angle only — ~ a oe a ee 16 33 
Mental only 2 4 2 8 
Molar only 1 4 6 1] 
Symphysis only 1 2 6 9 
i ‘ondyle only 3 3 2 8 
: Ramus only 0 4 2 
i Bilateral angle : ae 0 0 0 
a Bilateral mental 0 0 2 2 
| Bilateral molar 0 0 0 0 
3 Bilateral condyle 3 0 0 3 
Bilateral ramus 0 0 0 0 
Angle and mental ists 10 4 5 19 
(Angle and condyle 0 0 1 1 
i (Angle and symphysis 1 3 + 8 
; Angle and molar 0 0 2 2 
; Angle and ramus 0 0 0 0 
j Condyle and mental ] 1 2 4 
| Condyle and symphysis 0 ] 2 3 
{ Condyle and molar 0 0 1 1 
Condyle and ramus 0 0 1 ] 
i Molar and mental ~—~ a 1 2 3 
j Molar and symphysis 0 2 1 3 
{ Molar and angle 0 0 0 0 
4 Molar and ramus 0 0 0 0 
3 Mental and ramus a ae ] 1 2 
: Mental, condyle, and angle a, 0 0 1 
1 Mental, condyle, and molar 0 0 l 1 
Symphysis, mental, and ramus 0 0 1 1 
4 Symphysis, mental, and condyle 0 0 ] 1 
Bilateral condyle and molar 0 0 1 ] 
Bilateral condyle and symphysis 0 0 1 1 
ij Bilateral mental and angle 1 0 0 ] 


colonic) for mandibular fracture work, nasointratracheal intubation should be 
performed, as manipulation of fragments may instigate intraoral hemorrhage 
: that may be aspirated. Also, nasal intubation permits maximum access for 
manipulation of fragments. The use of general anesthesia requires, of course, 
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an anesthetist and one that is skilled in nasointratracheal intubations. Local 
anesthesia does not require this special service, and though anesthesia may not 
be profound or muscle relaxation complete and the patient somewhat 
anticipant, bilateral inferior alveolar and lingual blocks, supplemented by 
skin infiltration at the sight of the screws, may be the indicated procedure in 
many cases. 

Whether local or general anesthesia is used, premedication is indicated 
and will greatly facilitate the procedure. In either case, adequate dosage of 
both morphine and atropine should be administered unless basal skull fracture 
is coexistent, in which case the operation itself should be postponed until 
neurosurgery gives the green light and indicates the medication. 


Description of Operative Technique 


The procedure of placing the bone screws should be conducted under 
strict sterile technique. Every precaution should be taken to prevent bony 
infection about the screw. The field should be washed with soap and water, 
closely shaved if there is evidence of a beard, sponged with ether, followed by 
tincture of iodine, and finally with aleohol. All but the immediate operative 
field should be sterilely draped. After the screws have been seated, they are 
isolated with sterile rubber dam (Fig. 9), and strict sterile procedure dispensed 
with, permitting intra- and extraoral manipulation of the fragments for 
reduction. ; 

The lower border of the mandible is palpated, and a skin incision approxi- 
mately 3@ inch long is made 14 inch to 3@ ineh above and parallel to the lower 
border of the mandible approximately 1% inch posterior to the line of fracture. 
Using a pair of Mayo scissors or a small hemostat, the bone is exposed by blunt 
dissection and the periosteum separated. Stab incisions to and through the 
periosteum are to be avoided, especially in this region of the mandible. Bleed- 
ing from a deep incision is always greater than when blunt dissection is used 
to obtain the same depth, and there is the possibility of nicking or severing 
the external maxillary artery or anterior facial vein (in case of fracture 
through the angle). 

The wound is then retracted by placing a closed child’s nasal speculum 
in the incision, holding the tips firmly against the bone, and opening the 
blades (Fig. 10). This is done by the assistant and prevents the periosteum 
and soft tissue from winding up in the drill. 

The greatest outside diameter of the embedded threads of the bone screw 
when seated is 1 inch. A %,4 inch drill is used to penetrate both cortical 
plates. The drill will bind slightly just before it penetrates each plate and 
drops readily through the medullary space. These signs allow careful drilling 
of each cortex without undue trauma to the lingual tissue. However, in the 
region of the angle where the posterior screw is placed, there is little or no 
medullary space, so that one thick plate is all that is evidenced and the first 
binding of the drill indicates approaching penetration of the lingual aspect. 
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The drill is removed from the bone, the assistant being careful not to 
move the speculum retractor. (As soon as the operator has engaged the hole 
and started the screw into it, the speculum may be removed.) Using the self- 
retaining ‘‘bolt driver’’ (Fig. 11) the serew is placed in the predrilled hole. 
The %,4 ineh difference in hole and serew thread diameter and the engagement 


Fig. 9. 


Fig. 10. 


Fig. 11. 





Fig. 9.—Sterile rubber dam is used to isolate screws, which have been placed under 
strict sterile technique. 

Fig. 10.—A child’s nasal speculum facilitates the drilling of cortical plates by retracting 
oe tissue after skin incision and blunt dissection through the periosteum have been accom- 
plished. 

Fig. 11.—The speculum also facilitates placement of screws which are carried to place 
by a self-retaining bolt driver. 





1394 JOE HALL MORRIS 


or penetration of koth buccal and lingual cortical plates insure a tight-fitting, 
firmly attached serew. A 2-inch by 2-inch gauze sponge is wrapped around 
the throat of the bone screw and secured with a hemostat in such a way as to 
exert pressure on the soft tissue and aid hemostasis. 

Two serews *4 inch to 1 inch apart are placed in the anterior fragment 
in like manner, the screw adjacent to the line of fracture being approximately 
1% inch anterior to this line. 

A large sterile cigarette drain (1 inch or 114 inches) is slit down one side 
(or a sterile piece of rubber dam may be used), and holes one-half the diameter 
of the serew are punched therein with a rubber dam punch. The hemostats 
and gauze are removed from the screw throats, and the dam (or drain) is 
placed over the screws and onto the skin with the hexagonal table and machine 
threads protruding through (Fig. 9). 

The primary phase connector system (or the reduction rig) is utilized only 
a short time. It is not subject to any appreciable forces, e.g., force of mastica- 
tion. For this reason, attachment to only one screw in each fragment is ade- 
quate in maintaining position while roentgenographic check is made and 
secondary (plastic connector to all screws) phase is secured. 

The serew clamps are attached to the throats of the posterior screw and 
one of the anterior screws and locked. (The clamp will fit just below the 
hexagonal table and rest on the rubber dam.) The borders of the rubber 
dam may be sealed down with tape at this time and sterile procedures dis- 
pensed with. 

The 14 inch steel connector bar is placed in the rod clamps of the serew 
attachment and left loose (passive). By manipulation, the fragments are 
reduced and while held by the operator the assistant tightens (locks) the two 
rod clamps (Fig. 12). 

At this time a roentgenographie check should be made; if the position of 
the fragments is not satisfactory, reposition is accomplished by loosening only 
the two rod clamps, conducting the necessary manipulation, and retightening the 
two clamps. If the operation is performed under local or nonexplosive anes- 
thesia, the roentgenographic check presents no problem. 

If, however, the procedure has been carried out under an explosive anes- 
thetic agent, the next step should be postponed until the following day, unless 
the operator is reasonably certain of the reduction without roentgenographic 
check: Reposition is, of course, possible even after the secondary connector or 
maintaining fixation has been applied—it is just a little more trouble. 

When reduction is satisfactory, the plastic mold is held alongside of the 
serews to determine the length of the aerylie bar necessary for final fixation. 
The mold is graduated to show the number of units of rapid polymerizing acrylic 
that are necessary for a bar of indicated length. (1 ¢.c. of liquid and 1 unit of 
powder will make 1 inch of connector bar. ) 

The indicated number of units of polymer are added to an equal number of 
units of monomer and mixed for one minute. The mix is allowed to stand for 
eight minutes, at which time it is taken out, kneaded, and pressed into the 
previously lubricated mold (petroleum jelly lubricant). After two minutes’ set, 
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the aerylie may be removed from the mold as a flexible bar. The lock nuts are 
then screwed on the bolt end of the screws until they gently rest on the acrylic, 
and the hexagonal tables are slightly embedded in the still soft bar. When the 
heat of set (polymerization) is felt in the aerylic, the nuts are tightened. Care 
must be taken not to tighten the nuts so fast that they close over one thread 
past flush with the end of the bolt. Overtightening while the acrylic is still 
soft weakens the splint. (Fig. 13.) 





Fig. 13. 

Fig. 12.—After the primary phase has been firmly attached to the bone screws and the rod 
clamps left loose for manipulation, sterile technique is dispensed with and necessary manipula- 
tion conducted. When reduction is accomplished, the roentgenographic check and application of 
secondary splint may be done in the operating room or postponed until the next day. 

Fig. 13.—Both splints in place during seven-minute polymerization period. 


Fifteen minutes after the mixing of the acrylic, the primary connector 
phase (the temporary reduction and fixation rig, screw clamps, rod clamps, 
and rigid connector bar) may be removed (Fig. 14, A and B). The rubber dam 
is then removed and a dressing applied by opening two 2-inch by 2-inch gauze 
sponges, folding them longitudinally, and placing one above and one below the 
line of serews in close approximation to the splint. They are secured with 
adhesive tape at each end. 

Any tooth or teeth that have been left in the fragments to facilitate redue- 
tion (but which jeopardize the prognosis if retained) may be removed at this 
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time. If, however, teeth are present which are questionable as to whether or 
not they may be saved, they may be left for observation or treatment. Within 
a few days any restorative procedures may be carried out in normal comfort 
and access. Edema and pain subside swiftly once positive immobilization is ae- 
complished with fragments in proper alignment. 


A, 


B. 


Fig. 14.—A and B, Primary phase of splint removed, leaving neat, rigid bar for stabilization 
during fixation period. 


Removal of the splint at termination of fixation is no problem. Anesthesia 


is not required. The nuts are removed from the bone screws and the acrylic 


bar sectioned between each screw with separating disk or 703 tapering fissure 
bur. A No. 4 Bard-Parker knife handle, or any thin, broad, straight piece of 
metal should be placed between the skin and bar as a guard. A notch is eut 
in the side of the acrylic opposite each screw and to a depth approaching 
the threads. A 34-s elevator or similar instrument is placed in the notch and 
twisted, fracturing the acrylic away from the screw and permitting the self- 
retaining bolt driver to be replaced on the bone screw for removal by un- 
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serewing it. The wounds are then cleansed and painted with a ‘‘soupy’’ mix 
of equal parts of sulfathiazole and sulfanilamide powder dissolved in an 
excess of 2 per cent Loeffler’s methylene blue. A gauze dressing should cover 
the wounds for seven to ten days. 

Thoma’ has recently described the use of the external skeletal fixation 
principle in conjunction with a plaster skulleap to effect a new external cranio- 
mandibular fixation for use in eases of condylar fracture. The biphase splint 
may prove efficient in such application. This approach may also prove useful 
in maxillary fracture in which there are sufficient teeth in both arches to 
permit the splinting of the maxillary arch against the mandibular arch, thus 
increasing the field of usefulness of this principle and technique of biphase 
treatment. 
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SUBJECTS OF ORAL SURGERY 
GuILLERMO A. Ries CENTENO, D.D.S., BuENos Altres, ARGENTINA 


A SERIES of clinical cases is herewith presented which seem to us of 
interest. Although they are not related to each other, their features, 
development, course, and treatment show certain aspects which may furnish 
some teaching. That is the purpose of this paper. 


Mandibular Cyst 


A girl 16 years old came to consult us with an extensive tumefaction 
located in the vestibular region of the mandible. Her face was very dis- 
figured. The vestibular groove (Fig. 1) had disappeared and was replaced 
by a painless swelling which was of normal color and which reached from the 
anterior edge of the ramus to the level of the cuspid. There was a definite 
sensation of renitency. The pulp vitality of all the teeth of the arch was 
preserved. 

The roentgen examination (Fig. 2) showed the presence of a large cyst 
which reached from the germ of the third molar to the median line. The 
inferior edge of the mandible was arched. The teeth were arranged in fan 
formation. Between the first molar and the second premolar there was seen 
a root which we thought belonged to the second deciduous molar. The picture 
was that of a cyst, but it did not have the usual features of a radicular 
or a dentigerous cyst, unless the cause of its development were attributed to 
the root of the deciduous tooth. On the other hand, the root was separated 
from the cyst shadow by a piece of bone, a fact which invalidated somewhat 
the possibility that this cyst had been caused by the root of the deciduous 
tooth. Although cysts caused by deciduous teeth are not very frequent, there 
have been a certain number of such eases reported. 


Treatment.—We performed a wide incision, extending from the distal 
aspect of the second molar to the midline, and prepared a mucoperiosteal flap 
which was reflected to the inferior edge of the mandible. The bone was only 
in part preserved intact. The resection was done with rongeur forceps and 
chisels, and was followed by the removal of the cyst and the root of the 
deciduous tooth. The osseous cavity was packed with iodoform gauze. The 
histologic examination showed that it was a simple cyst. 


Mandibular Odontoma 


A boy, aged 15 years, came to consult us, complaining of profuse suppura- 
tion at the level of the left mandible. On this side only the first molar tooth 
had erupted; on the spot which corresponds to the second molar tooth a stony 
mass was noted which emerged from the suppurating gingiva. 
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The roentgen examination (Fig. 3) showed a mass of calcified dental 
tissues of the approximate size of a molar crown. This process rested on a 
bed of rarefied tissue which was the continuation of that which covers the 
distal aspect of the first molar. This tooth was in distoversion and extended 
backward to the incompletely formed third molar, which showed a slightly 
inereased pericoronal space. Radiographie diagnosis was complex odontoma. 


Fig. 1.—Odontogenic cyst. 


Fig. 2.—Odontogenic cyst. 


Surgical Treatment.—A wide incision from the third molar forward 
allowed the detachment of a broad flap. We excised some bone in order to 
expose the odontoma. It was extracted with elevators. After the germ of the 
third molar tooth had been removed, the area of osteitis on which the odontoma 
was located was curetted. The wound was closed with sutures. Fig. 4 shows 
the postoperative x-ray. Fig. 5 is the photograph of the odontoma. 
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An interesting feature of this case is the absence of the permanent tooth. 
In most odontomas studied by us we have found a retained permanent tooth 
in the neighborhood of the tumor. In this case there was no permanent tooth. 
It has been written (Monti) : 


The retention of a tooth may act as an irritative factor, arousing the activity of the 
radicular cell rests. In most of the observed odontomata there are one or several retained 
teeth which doubtlessly have not been able to erupt on account of the tumefaction. But there 


is always a tooth. 


The presence of the permanent tooth favors Broca’s or Malassez’s theory 
explaining the genesis of these tumors by the follicular theory, for the follicle 
is destined to form the tooth. The tumors arise, therefore, from the epithelial 
rests of Malassez. If there is no tooth, the tumor surely may have its origin 
in the follicle of the permanent tooth itself, which has deviated from its normal 
odontogenie function, producing a tumor and no tooth. The histologic exam- 
ination of the tumor from the ease reported by Dr. Carames de Aprile follows. 


Fig. 3. 


Fig. 5. 


, and 5.—Odontoma. 


The submitted tumor measured 1.5 em. in length and 0.94 em. in width 
and weighed 2 Gm. It presented the aspect of a pigeon egg covered by a 
membrane which in certain areas was thick and of fibrous consistency. 

The surface of the tumor was very irregular, yellowish, and only at one 
of its ends a patch of adamantinous tissue was observed which exhibited the 
form of a unicuspidate dental piece. 

The tumor was cut along its longer axis, being divided thus into two 
pieces. The examination by lens of the cut surface revealed the following 
findings: a dentiform mass without any determined dental form, and two 
more or less differentiated denticles lodged in one end of the mass. 

The histologic examination of the section obtained by grinding showed 
the presence of two denticles made up of dentine and adamantinous tissue. 
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The adamantinous tissue covered one of the denticles nearly completely, while 
in the other one it covered only the area which corresponds to the crown of 
the denticle. As to the mass itself, it showed a true disposition to form 
dental tissues, although there was observed a certain tendency toward taking 
on the form of denticles only in some parts. The tissues which were noted 
are: adamantoid tissue, tubular dentine with abundant interglobular spaces 
of Czermak, and patches which resembled the granular area of Tomes. There 
were noted also cementum and osteodentine although in smaller proportion. 
The findings are those seen in a complex odontoma. 


Fig. 6. 





Fig. 7. 


Figs. 6 and 7.—Acromegaly. 


Acromegaly 


A. T., a 24-year-old man, came to see us because he had an increase in the 
size of both maxillary tuberosities. According to his statement, the enlarge- 
ment had been gradual over a long period of time. The clinical examination 
revealed an overdeveloped mandible. This prognathism, according to the 
patient, had developed during the last years. The mouth showed a con- 
glomerate of teeth, most of them with caries of different degree (Fig. 6). 
The inerease in size of the tuberosities was more pronounced on the right side 
than on the left (Fig. 7). 





— at. Sr te 
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The roentgenologie examination showed two displaced molar teeth on the 
right side and a displaced third molar tooth in the same position on the left 
side. Considering that this patient’s prognathism might represent an endo- 
erinologiec syndrome, we referred him to Dr. Enrique del Castillo, who re- 
ported that there was a hypertrophy of the anterior lobe of the pituitary 
gland, a typical ease of acromegaly. Dr. Castillo took care of the ‘general 
treatment while we undertook the regional care consisting of the extraction 
of the carious and retained teeth and resection of the osseous and gingival 
hypertrophies. 


Oroantral Communication 


Case 1.—The patient shown in Fig. 8 presented a wide communication of 
the bueeal cavity with the maxillary sinus following the removal of a 
radicular cyst. When the cyst was removed, the need to protect the weakened 
sinus floor in all probability was not taken into account. In the operation 
the partition between the cyst and sinus should be removed and the buceal 
incision closed with sutures, a window having been made in the antronasal 
wall for ventilation of the sinus (complete Caldwell-Lue operation). An 
oroantral communication, once established, should be closed by surgical 
methods in the following manner. 





Fig. 8.—Oroantral perforation. 


Operation.—The operation is performed in two stages: first, an incision is 
made cireumseribing the perforation 0.5 em. away from the orifice of the 
fistula. The epithelium is separated for placement of the first layer of sutures 
(Fig. 9, a). The striped part shows the piece of the flap without epithelium 
which will make up the first layer. The margins of the obtained flap are ap- 
proached (Fig. 9, b) and two catgut sutures are laid (Fig. 9, c). It is necessary 
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to utilize reabsorbable material since the stitches of the suture cannot be re- 
moved. 

After having finished the first stage we proceed to the second stage which 
consists of the preparation of a flap which, after being sutured, covers the first 
layer. Incisions as shown in Fig. 9, d, each about 2 em. in length, are made. 
The superior and inferior flaps are separated (Fig. 9, e) in order to leave 
sufficient tissue to adjust the margins without tension and stress. Five or six 
stitches are sufficient to fix the flaps (Fig. 9, f). 


vii © 


Fig. 9.—Technique for closing oroantral fistula. 


Case 2.—l*ig. 10 shows another case of oroantral communication in which 
it was necessary to perform a Caldwell-Lue operation because of the sinusitis 
from which the patient was suffering. In this case it was sufficient to make 
an incision along the alveolar ridge, cireumcising the perforation in order to 
be able to locate and extract the ‘‘epithelized tube.’’ The incision is continued 
on the exterior aspect of the maxilla, as shown in Fig. 11, in order that a large 
flap is made available, which allows access for treatment of the maxillary 
sinus. 

Dens in Dente 

An infection at the apex of an upper right cuspid which has a structural 

anomaly is shown in Fig. 12. It is a dens in dente. 


Radicular Cyst 


A ease is presented of a radicular cyst originating from an upper right 
first molar in a boy aged 12 years. The eyst had developed to an extra- 
ordinary size, displacing the maxillary sinus. The roentgenogram (Fig. 13) 
shows the sinus filled with Lipiodol. 
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Surgical Treatment.—The operation was performed by the vestibular 
route. After the incision, the gingival tissue was reflected in all its length 
from the maxilla. The first molar was extracted, the cyst was removed, and 
an opening was made in the antronasal wall at the height of the inferior 
meatus. The incision was closed by suture. The postoperative course was 


uneventful. 


Fig. 10. 





Fig. 11. 


Figs. 10 and 11.—Closure of oroantral fistula. 


Paget’s Disease 
V. E., a 55-year-old man, consulted us because of a process condition of 
the right maxilla. A swelling the size of a walnut was noted, located at 
either side of the dental arch. It was hard and painless. There was no local 
hemorrhage. 
The roentgenographic examination revealed a typically transformed 
bone. Areas of pronounced density alternated with areas of osseous rarefac- 


tion which is typical of Paget’s disease. 
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Clinical Examination—The general clinical examination of the patient 
did not show anything of importance. The roentgenographie examination of 
the osseous system did not show any sign of the affection. The roentgenogram 
of the skull did not give the characteristic ‘‘cotton-wool’’ appearance. 





Fig. 12.—Dens in dente. 








Fig. 13. 





Lipiodol injection of cyst in maxillary sinus. 


The blood analysis was normal. Thoma and Stafne and Austin, among 
others, draw the attention to the high percentage of phosphatase in the blood 
serum of patients who are afflicted with this disease. 
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Operation.—In spite of the lack of clinical symptoms and roentgeno- 
graphic evidence, and in view of the fact that the swelling which the patient 
had developed provoked mechanical disturbances, we decided to operate. 

Under local anesthesia we prepared a vestibular and paiatine flap festoon- 
ing the neck of the teeth. The bone showed that expansion had occurred and 
that a change had taken place in its consistency: it was soft and easy to cut, 
which is in agreement with Stafne and Austin’s statements that the bone is so 
soft that it ean be cut with a knife. We removed a sufficient amount of bone 
to reach the normal limit of the jaw, replaced the flap on the operative site, 
and closed the incision by suture. The postoperative course was uneventful. 
The histologic examination (Fig. 14) confirms the diagnosis of Paget’s 


disease. 





Fig. 14.—Photomicrograph of Paget’s disease of maxilla. 


Adamantinoma 


Case 1.—A man, aged 29, consulted us because of a large suppurating 
eyst which had reeurred five times. It was located on the right side of the 
mandible. The first and second molars and the second premolar were missing. 
In their place we saw a large tumor on which the impression of the maxillary 
teeth could be seen (Fig. 15). Palpation disclosed a semisolid consistency 
with the external table giving symptom of the parchment paper crackling. On 
applying pressure a moderate amount of fetid pus spouted out. The face of 
the patient was also deformed. 
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The clinical history of the patient revealed that he had been operated on 
five times, always by the intraoral route. The operations were performed 
at the following dates: 


First operation April, 1938 
Second operation April, 1943 
Third operation January, 1945 
Fourth operation August, 1946 
Fifth operation October, 1946 


We learn from this table that the longest period free from any recurrence 
had been between the first and the second operations (five years), that be- 
tween the second and the third operations two years had passed without any 
noticeable symptoms, that the fourth operation was performed one and one- 
half years afterwards, and that between the fourth and the fifth operations 
only two months had elapsed. It is important to note that the tumor recurred 
more and more rapidly with shorter intervals of recessions. 





Fig. 15.—Swelling of gingiva caused by adamantinoma. 


Roentgenographic Examination.—The roentgenographic examination 
(lig. 16) shows the classic picture of an adamantoblastoma (polycystic type). 

Operation.—We planned the operation in collaboration with Dr. Miguel 
A. Azeoaga. The necessity for a partial resection of the mandible, from the 
angle to the cuspid region, was considered, if the clinical findings at the opera- 
tion should make such a procedure desirable. Therefore, we placed a wire 
arch on each of the dental arches in order to use intermaxillary fixation. We 
had in mind to use a bone graft taken from the iliae crest to rebuild the con- 
tinuity of the jaw. While operating we changed our minds because we found 
enough solid uninvolved bone. The operation proceeded as follows: Under 
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general intratracheal anesthesia with cyclopropane, a long external incision 
was made along the inferior edge of the mandible. It extended from the angle 
to the proximity of the midline. The skin flap was reflected and the bleeding 
vessels were ligated. On reaching the bone the periosteum was incised to ex- 
pose the whole external aspect of the jaw. The cysts were removed and all the 
bone of the external plate was cut away with chisel and gouge to avoid any 
possibility of a recurrence. The neighboring teeth also were removed. The 
buceal mucosa was sutured with catgut and the skin bound in layers, placing 
between two stitches a wick of iodoform gauze for drainage. The postopera- 
tive course was uneventful. The patient received 1,500,000 units of penicillin 


during the treatment. 





Fig. 16.—X-ray of adamantinoma. 


Case 2.—G. G., a man, aged 28, was admitted with a diagnosis of dentig- 
erous cyst of the lower jaw. The face showed a swelling because of a 
tumor which had filled the vestibular suleus. The third molar was semi- 
retained. The intrabuceal roentgenogram (Fig. 17) showed a picture which 
did not present the features of a dentigerous cyst because the crown of the 
third molar was not enclosed in it. Furthermore, in the roentgenogram small 
areolar patches were observed, as well as a pronounced resorption of the roots 
of the second and third molars. These roentgenographie details are significant. 
Differential signs according to Thoma are that in cystic adamantinomas ‘‘a 
notch may be observed in the eystie wall or small additional cysts in the 
adjacent bone, and complete denudation of the roots of a tooth is also a 


sign of tumor.’’ In the extraoral roentgenogram (Fig. 18) the classic picture 
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of these tumors can be observed. Furthermore, the roentgenographic exam- 
ination shows a very thin, osseous line in the basilar region of the jaw, for 
which reason we put a wire arch on each of the jaws of the patient to ligate 
them after the operation, since we foresaw the danger of a fracture. 


Operation.—Under conduction anesthesia we made a long incision which 
started 2 em. beyond the third molar tooth and continued until the proximity 
of the mental foramen. The jaw was exposed and the external table removed 
with chisel and gouge. The retained teeth, as well as the tumor, were re- 
moved. The cavity was packed with iodoform gauze and penicillin; the wound 
was closed by sutures. Intermaxillary wiring was applied for sixty days. In 
the roentgenogram shown in Fig. 19 the osseous regeneration can be ob- 
served. The wound healed well; after a year there was no recurrence. 





Fig. 17.—Adamantinoma, intraoral film. 


Gingival Tumor 


The next case is a tumor located on the external aspect of the upper jaw 
over the left central incisor. It was the size of a bean and of similar form, 
painless, covered by a mucosa of normal color (Fig. 20). The only symptoms 
were due to the inerease in size of the tumor during its eight months of 
existence. 

The roentgenographiec examination gave a picture which is very similar 
to that of the cysts of the anterior palatine duct. The margin was of greater 
osseous density due to the border of the bone cavity made by the tumor. The 
shadow of the palatine duct could be noted. 

The vitality of the anterior teeth was normal; they were firm in their 
sockets with the exception of the left central incisor, which showed slight 
motility. 

Operation.— Under local infiltration anesthesia two parallel incisions were 
made, one between both central incisors and the other one between the lateral 
incisor and the cuspid. The flap was retracted as far as the upper margin of 
the tumor. There was no coalescence between the flap and the tumor. Witha 
blunt spatula, following the cleavage plane, the tumor was removed. The 
external cortex above the central incisor had disappeared by pressure resorp- 


tion. The flap was returned in its place and the incision closed with silk 
sutures. The histologic examination gave the diagnosis of fibroma. 
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Fig. 19. 


Fig. 18.—Adamantinoma, extraoral film. 
Fig. 19.—Postoperative x-ray showing bone regeneration. 
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Osteitis 


Finally, four cases of osteitis are presented. We divide this condition into 
two groups: (a) circumscribed osteitis of the alveolar margin and (b) 
central osteitis. Four roentgenograms (Fig. 21) refer to the three types of 
this lesion of the mandible. Fig. 21, A and B refer to two cases of postextrac- 
tion osteitis in which the fragmentation of the alveolar bone provoked the condi- 





Fig. 20.—Fibroma of gingiva. 





C. D. 


Fig. 21.—A and B, Circumscribed osteitis. C and D, Central osteitis. 


tion, giving a classic picture. Such fragments are of low vitaiity or without any 
vitality and invite infection easily, giving the appearance of an osteitis, and 
later on necrosis. 

Fig. 21, C and D refer to cases of central osteitic complications with 
necrosis. The condition remains quiescent for a while, but after a certain time 
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which varies in duration, pain, inflammation, and suppuration set in which re- 
main until the necrotic tissue is removed. 

The roentgenographiec examination in these types of osteitis is not always 
satisfactory because it does not always show all the details of the disease and 
the sequestrated parts cannot always be observed. It may be that a single roent- 
genogram is insufficient, and several pictures should be taken from different 
angles in order to attain a correct diagnosis. Only thus, and with a perfectly 
exposed film, ean the lesion be observed. 

The treatment of osteitis is always surgical. A wide incision is made, a 
flap is retracted, and the bone is exposed. To approach the necrotic area, 
it is necessary to perform an osteotomy because the sequestrum may be en- 
closed or surrounded by healthy, newly formed bone. The use of antibiotics 
(penicillin) is always indicated, but it is insufficient in itself as a therapeutic 


weapon. 


959 Uruguay STREET. 











MYXOMA OF THE MAXILLA 


CapTAIN FRED HaARBERT, MepICAL Corps, COMMANDER RoGER G. GERRY, DENTAL 
Corps, AND LIEUTENANT (J.G.) Ropert M. DIMMETTE, MEDICAL Corps, 
Unitep States Navy 


YXOMA is a rare tumor composed of loose connective tissue with 
branched cells and intercellular substance of mucinous fluid closely re- 
sembling Wharton’s jelly of the umbilical cord.t In general, pathologists 
agree that since mucous tissue does not exist after the fetal period, myxoma 
probably develops from embryonal rests. The tissue stains a characteristic red 
with mucicarmine.? It is stated that mucus can be extracted with weak 
alkalis and precipitated with acetic acid and alcohol which may distinguish 
myxoma from a large variety of tumors which show pseudomyxomatous 
changes. Myxoma differs from mixed tumors in the complete absence of 
epithelial elements. Since muciform embryonic tissue is the parent substance 
for all varieties of connective tissue, it is not surprising that myxomatous 
tumors show various types and degrees of differentiation. Thus, fibromyxoma, 
lipomyxoma, and chondromyxoma, have been described. Tumors simulating 
myxoma may also be due to edema or mucoid degeneration of other tissues. 
True myxomas may occur in any part of the body. The earliest noted 
record of a histologically proved case of pure myxoma of the accessory nasal 
sinuses was in 1910.4 Since that time only four reports of similar cases have 
been found.®»®** Of these, one involved primarily the frontal sinus, one 
originated in the sphenoid, and three originated in the maxilla, as in the case 
to be reported. Myxomas in adjacent areas such as the pharynx (7 cases), 
orbit (6 cases), and palate (3 cases), without involvement of bone, have been 
reported.’ * * 11 Two cases involving inclusion of unerupted teeth were also 
deseribed.® 1° 
The course and progress of myxoma are somewhat similar to that of mixed 
tumor, i.e., it readily recurs locally but shows no tendency to metastasis. When 
surrounded by soft tissue the prognosis for complete removal is much better 
than when bone is involved. 


Case Report 


Case History.—J. K., a 25-year-old white man, was admitted to the United 
States Naval Hospital, Philadelphia, on June 1, 1948, with a history of pain- 
less swelling in the region of the right maxilla since the age of 11. In 1940, 
the patient had been operated upon at another hospital, when a diagnosis of 
myxoma of bone had been made. At that time, the right maxillary buccal 
vestibule had been obliterated and was replaced by a hard mass. The right 
half of the hard palate also had presented a hard, smooth tumor mass. The 
maxillary right first and second molars had been found missing, but there 


1414 

















MYXOMA OF MAXILLA 1415 


was no history of previous extraction. At operation the right antrum had 
been filled with a pale, gray, glistening, cartilage-like substance which ex- 
tended through the posterior wall of the antrum. The two missing teeth had 








Fig. 1.—Preoperative photograph showing extension of myxoma into buccal vestibule. 





; 


Fig. 2.—Excised specimen. The ulcerlike area in the mucosa is the biopsy site. 


been recovered from the excised mass, but it had been impossible to remove 
the entire tumor. Four years later there had been a recurrence of the swelling 
and a biopsy had been taken but no treatment was given. During the six 
months prior to admission, the swelling had increased and reproduced the 
deformity for which he had originally been operated upon. 
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Examination showed a firm swelling of the right cheek from the zygomatic 
area to the alveolar ridge, which was deformed and markedly thickened. The 
external aspect of the alveolar ridge and the canine fossa presented a hard 
swelling obviously due to tumor and with no covering other than mucosa. 
The right half of the hard palate was displaced downward by the tumor. 
There was no ulceration. 





Fig. 3.—Low-power photomicrograph demonstrating the uniformity of the cellular pattern (X30, 
hematoxylin and eosin stain). 


Roentgenograms examined by Captain A. L. Staderman, Medical Corps, 
United States Navy, revealed a homogenous density in the right maxillary 
antrum and the right anterosuperior ethmoidal area. The medial wall of the 
right antrum showed osteoporosis, and the cellular walls in the anterosuperior 
ethmoid cells appeared obliterated by a destructive process. The right max- 
illary antrum appeared larger than the left. The remaining accessory para- 
nasal sinuses appeared normal. A biopsy was taken from the premolar area 
and reported to be myxoma. 

On June 11, 1948, the patient was operated upon under endotracheal 
nitrous oxide-Pentothal Sodium anesthesia. A mucoperiosteal incision was 
made vertically over the canine area and extended palatally. The greater part 
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of the floor and anterior aspect of the maxillary sinus was removed en bloc to 
ineude the major portion of the tumor. This procedure gave access to the 
ethmoid region, which was found to be infiltrated with tumor. The entire 
ethmoid capsule was exenterated, leaving the inferior and middle turbinates 
suspended in situ. Because of involvement of the region of the inferior 
meatus, a perforation into the nasal cavity occurred in this area. Areas of 
tumor were dissected superiorly to the floor of the orbit, exposing the peri- 
orbita, and posteriorly to the region of the parotid gland and the pterygo- 
palatine fossa. The operation was considered to be completed when no evi- 
dence of tumor could be demonstrated. 





Fig. 4.—Medium-power "Yo demonstrating the numerous processes that anastomose 
in the matrix (200, mucicarmine stain). 


Because of the apparent tendency of this tumor to invade bone, definite 
lines of demareation could not be found and it is possible that residual tumor 
remained. If recurrence of the tumor occurs, it is anticipated that it will de- 
velop in the exposed maxillary defect and should be readily accessible to re- 
moval by relatively minor surgical procedures. The cavity was packed with 
plain gauze, which was removed in stages until all had been removed on the 
fifth postoperative day. On the tenth postoperative day, an impression for a 
temporary obturator was taken, and this appliance was inserted four days 
later. Three months after surgery, the area was well covered with edematous 
mucosa and sear tissue. Biopsy of suspicious areas showed only inflammatory 
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polypoid changes with no evidence of myxomatous tissue. A permanent pros- 
thesis was prepared by Commander H. A. Collett, Dental Corps, United States 
Navy, at this time, and it has been worn since with excellent masticatory fune- 
tion and phonation. The fistula between the nasal and oral cavities, in the 
inferior meatus, persists. There has been no evidence of recurrence for one 
year following surgery, and the patient has resumed his regular occupation. 





Fig. 5.—High-power photomicrograph demonstrating the nuclear substance. An occasional 
lymphocyte is seen in the loose matrix (440, mucicarmine stain). 


Roentgenographie studies seven months postoperatively showed no change 
in the outlines of the resected portion of the right maxillary antrum and hard 
palate. The neighboring bone showed normal-appearing trabeculations. 


Pathology Reports.—The excised tumor consisted of many fragments of 
gelatinous, shiny, pink tissue which showed some lobulations. The fragments, 
upon light pressure, exuded a tenacious clear fluid. Many of the fragments 
were intimately connected to cancellous bone structure. Histologie sections 
showed the tumor to be composed of true myxomatous tissue characterized by 
star- and spindle-shaped cells with processes which freely anastomosed with 
other cells and processes which disappeared into the matrix. The matrix 
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appeared somewhat edematous with some fine, granular basophilic-staining 
precipitate. Seattered lymphocytes were seen throughout the tumor matrix. 
The maxillary buccal mucosa appeared intact except at the site of the previous 
biopsy. No evidence of tumor infiltration of the mucosa was seen. The tumor 


Fig. 6. 





Fig. 7. 


= 6.—Photograph taken seven months postoperatively, showing part of defect. 
g. 7.—Postoperative photograph showing obturator in position. (Courtesy, Commander 
H, A, Csitett, Dental Corps, United States Navy.) 
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was noted to be invading and replacing the cancellous bone removed at op- 
eration. No evidence of sarcomatous degeneration was noted in any part of 
the entire specimen. 





Fig. 8.—Preoperaiive roentgenogram (Water’s position) showing obliteration of right maxillary 
sinus by homogenous tumor mass. 





Fig. 9.—Postoperative anteroposterior roentgenogram showing absence of part of floor, and 
medial and lateral walls of right antrum. 


Pathologic Diagnosis: Myxoma, pure. 

This case was presented to the members of the American Academy of Oral 
Pathology at a symposium on bone tumors on Nov. 6, 1948, where the diagnosis 
of pure myxoma was confirmed. 
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Summary 

1. A review of the literature reveals only five histologically proved cases 
of pure myxoma of the nasal accessory sinuses. 

2. A ease of recurrent pure myxoma of the maxillary antrum and the 
surgical management of the case are described. 

3. The tumor showed a marked tendency to invade bone, and definite 
lines of demarcation in this tissue could not be found. Histologically, invasion 
and replacement of cancellous bone by the tumor were observed. 

4. There has been no evidence of recurrence for one year foliowing 
surgery. 
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A NEW TECHNIQUE FOR THE SURGICAL REMOVAL OF 
OSTEOMA OF THE JAW 


JOSEPH Scurorr, M.D., D.D.S., New York, N. Y. 


STEOMAS, enostosis, or condensing osteitis (sclerosing areas) of the jaw- 
bones are found oceasionally. When surgical removal is necessary, the 
usual procedure does at times present difficulties with possible contingencies 
such as osteitis and fractures. 
During the past years I have treated three such cases with a technique 
that I believe to be both simple and safe and that deserves publication. 


Case Report 


Case 1.—In 1944 Mrs. W. was referred to me for treatment by her dentist 
because of severe pains and swelling on the left side of the mandible. She 
had been wearing a denture, but recently was unable to wear it because of 
pain and swelling. 

Examination of the left side of the mandible revealed a hard mass in the 
molar area. The overlying soft tissue was red and acutely inflamed, with 
some fluctuation present. The mass extended downward to the lower border, 
with the lingual surface of the mandible considerably expanded. 

The lateral x-ray showed an irregular condensed or sclerotic area ot bone. 

Relief of her symptoms was immediately instituted by incision and drain- 
age. When all acute symptoms had subsided, surgical removal of the mass 
was attempted (Oct. 30, 1944). The usual flap was reflected back and some 
bone was removed with mallet and chisel. The bone was found to be very 
dense without any cleavage noted. It was then apparent that complete re- 
moval was fraught with danger of a possible fracture. The soft tissue flap 
was sutured into place. 

On Nov. 1, 1944, the patient returned complaining of severe pain. No 
blood clot was found present. A zine oxide-eugenol dressing was then ap- 
plied over the bone with not much relief. 

On Nov. 3, 1944, on the next visit, a silver nitrate stick was used to 
cauterize the exposed kone for relief of pain. Treatment with silver nitrate 
was repeated on November 6, 13, 16, 22, 27, and December 11 and 18. On 
Jan. 3, 1945, a dental x-ray showed that sequestration of the entire mass had 
taken place. It was easily removed. The cavity in the bone healed normally. 

In September, 1948, another opportunity presented itself for testing this 
method. 


Case 2.—Mrs. L. S., Negro, presented with the complaint of pain on the 
right side of the mandible of one week’s duration. The patient had been 
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Fig. 1. 





Fig. 2. 


Fig. 1.—Case 1. Enostosis of mandible, October, 1944. 
Fig. 2.—Case 1. X-ray of mandible showing sequestration, Jan, 3, 1945. 





Fig. 3.—Case 1. X-ray of mandibular area repaired with new bone, January. 1946, 
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using a partial lingual denture for three years. The pain first appeared while 
eating, but now it is continuous all day. 

Examination of the mouth showed a hard, dense mass on the ridge that 
extended along the expanded buceal aspect of the bone in the premolar area. 

The lateral x-ray showed the mass to reach almost to the lower border of the | 
mandible, with the first premolar adjacent to the osteoma and the mental 
foramen visible between the two. 

These findings were interesting since they presented a good opportunity 
to test the method as to its effect on the mandibular nerve and the adjacent 
tooth. 

The operative procedure was to excise the occlusal gingiva over the mass, 
exposing the bone and removing some of the top portion with rongeurs to 
saucer it, so as to permit the application of the silver nitrate. 

This treatment was applied about thirty times, on Sept. 27, 29, Oct. 1, 6, 
15, 18, 25, 29, Nov. 3, 8, 12, 15, 19, Dee. 1, 6, 18, and 17, 1948, Jan. 3, 7, 17, 21, 
26, Feb. 2, 7, 9, 14, 18, 23, and March 2, 1949. 

On March 7, 1949, the entire mass was lifted out easily by use of an 
elevator. 

The mandibular nerve was seen coursing through the center of the cavity, 
and a groove on the lingual aspect of the bone mass removed was seen. The 
adjacent tooth at no time became tender, and no disturbance of the nerve was 
noted. Several lateral x-rays were taken during the course of the treatment 
to check on the progress of the sequestration. 





Case 3.—Mrs. E. B., Negro, came to the Oral Surgery Clinie with an ex- 
ternal abscess of the cheek, and pain. She had been wearing a denture for 
some time, but recently she could not wear the denture because of pain and 
swelling. She was in her seventh month of pregnancy. 

Lateral x-rays of the left side of the mandible showed a large cireum- 
seribed area of condensing osteitis (osteoma) in the molar region. Clinically, 
the gingiva over this area was red and inflamed and tender to touch. <A large 
marble-sized fluctuant swelling was present on the cheek, corresponding to the 
first and second molar areas. 

The fluctuant swelling was incised and pus evacuated. The abscess was 
treated for about one week and then the procedure for the removal of the 
osteoma was instituted. 

After nine treatments the mass was easily removed in one piece on Feb. 
23, 1949, with an elevator. No pain was experienced. Dates of treatments: 
Nov. 26, 27, Dee. 1, 6, and 10, 1948. Jan. 10, 24, and Feb. 2, 1949. 

Pathologie report of the specimen removed follows: 





Clinical Diagnosis: Osteoma of mandible. 


Gross Pathology.—The specimen was a mass of exceedingly dense, hard 
bone. Along one surface there was blackening from silver nitrate, but there 
had been very little penetration. 


Microscopic Pathology.—Two separate sections had been prepared after 
decalcification. They showed the characteristic picture of an eburnated 
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Fig. 4.—Case 2. X-ray of mandible showing osteoma, September, 1948. 
Fig. 5.—Case 2. X-ray of mandible showing sequestration after thirty treatments, 
January, 1949. 
Fig. 6.—Case 2. X-ray of mandible after removal of the osteoma, March, 1949. 














Fig. 7.—Case 3. X-ray of mandible showing osteoma, November, 1948. 


Fig. 8. 








Fig. 9. 


Fig. 8.—Case 3. X-ray of mandible showing sequestration after nine treatments, Febru- 
ary, 1949. 
Fig. 9.—Case 3. X-ray of mandible after removal of the osteoma, February, 1949. 
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osteoma (or exostosis) composed of almost solid laminated bone with ex- 
tremely small and widely spaced marrow spaces. A few larger spaces were 
filled with inflammatory cells, chiefly plasma cells and polymorphonuclear 
leucocytes. About the periphery in some places there was no activity; in 
others ordinary new bone was in the process of formation, and in one area a 
cementum-like structure formed in a fibroblastic stroma was found. It had 
a microscopic composition similar to that seen in osteofibroma. 

I presume this should be classified as an osteoma. It is not possible to 
distinguish the bone treated by the silver nitrate from the rest of the bone. 


Diagnosis: Osteoma of mandible. 


Operative Technique 


The gingiva overlying the osteoma or enostosis is excised, exposing with 
it the adjacent normal bone. The surrounding soft tissue is walled off with 
gauze sponges. The periphery of the mass is moistened with water on an 
applicator, after which the silver nitrate stick is applied to the periphery of 
the mass, using it like a pencil. After a few moments some iodoform gauze is 
placed over the bone as a loose packing. 

Any solution of the silver nitrate that may have trickled over onto the 
soft tissue is neutralized with some saline solution on an applicator. The 
patient is instructed to rinse the mouth with some saline solution after a few 
minutes, and is then dismissed. 


Comment 

The exact mechanism whereby the mass is sequestrated from the normal 
bone is not known since the normal bone has not been examined micro- 
seopically. The silver nitrate probably produces a limited chemical inflam- 
matory reaction inducing osteoclastic activity in the normal bone surrounding 
the osteoma. 

The cavity produced by the removal of the mass heals normally with new 
bone repair. 

The speed of the reaction can be controlled by the operator by either 
spacing the time interval between treatments or spacing the time interval 
between silver nitrate applications and rinsing the mouth with saline solution. 

In Case 1, some pain was experienced before silver nitrate was applied, so 
that when Case 2 appeared I decided to go slower to see whether the pain ele- 
ment could be controlled and also because I desired to control any inflam- 
matory reaction to the adjacent premolar. Neither pain, pericementitis to the 
premolar, or nerve disturbance of any kind was noted at any time during the 
treatments. 

Summary 


A simple, safe technique is described whereby silver nitrate is applied to 
osteomas or areas of condensing osteitis (sclerosis) that require surgical re- 


moval. 
The ease histories of three patients are described. 
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THE HIGH INCIDENCE OF CERVICAL DENTAL CARIES 
AMONG DRUG ADDICTS 


Sampson S. Hecut, D.D.S.,* aNp JOEL FRIEDMAN, B.A., D.D.S.,** 
New York, N. Y. 


HERE has been, in recent years, a noteworthy trend toward the promulga- 

tion of statistical data on the incidence of dental caries in various groups 
throughout the world. Studies have been made embracing populations,” ” 
geographical groups,® * the incidence of caries among people with certain 
physiologic conditions,® ° occupational groups,’ as well as other fields. It is 
the belief of the authors that papers of this nature act as a stimulus to re- 
search in dental caries and also help to point the way by indicating trends 
under a variety of environmental and constitutional factors. We offer this 
report as a statistical study of the incidence of dental caries among a group of 
habitual users of narcotics. 

The observations recorded here were made during the past fifteen years 
on inmates of the Department of Correction of the City of New York. At 
first, our attention was attracted by the great number of inmates presenting 
themselves at the clinic for dental treatment, both male and female, who had, 
besides their toothache complaints, a preponderance of carious lesions at the 
cervicoenamel junction. Mucin plaques were present in some mouths and 
absent in others. In some cases the carious area was etched, or stained brown, 
or had progressed to the point where brown leathery decay was present. Ques 
tioning of these patients concerning their histories revealed the fact that most 
of the people examined at the Correction Hospital*** were under treatment 
for drug addiction. In a subsequent more detailed study of a group of ad- 
diets, the authors noted among them the predominance of cervical decay, de- 
pending to a large extent on the length of time the individuals had been ad- 
dicted to the use of drugs. As these findings continued to appear consistently 
throughout the years, it was finally decided that the oral data be studied by 
means of statistical analysis. 


Previous Literature 


In a study of the voluminous literature on narcotic drugs and drug habitu- 
ation, only two articles on the dental aspects of the condition were found. 
The French authors, Chompret and Dechaume,’ noted the increased incidence 


The statements in this paper represent the opinions of the authors and do not in any way 
reflect the opinions of the Department of Correction, New York City, N. Y. 

*Chief Dentist of Department of Correction, New York City ; Dentist in Charge of The House 
of Detention for Women, New York City; Postgraduate Teaching Staff in Oral Surgery, First 
District Dental Society, New York. 

**Visiting Dentist, House of Detention for Women, New York City; postgraduate teaching 
staff in Denture Prosthesis, First District Dental Society, New York. 

***Hecht, Dentist in charge of the Correction Hospital 1929-1932. 
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of decay of all types in the teeth of drug addicts, especially on the occlusal 
surfaces of molars. Next in order of frequency were the premolars, then the 
incisors, and last the euspids. The periodontal tissues were not found to be 
markedly affected. They stated that many of the drug users were subject 
to gastric disorders, which produced ‘‘a special acidity of the saliva, which 
consumes the teeth.”’ 

They coneluded that decay oceurs less frequently in the interproximal 
and cervical areas of the teeth than on the occlusal surface. Chompret and 
Dechaume noted a similarity between the oral picture in drug addicts and 
that in confectionery workers. Their impression of the carious process was 
that the entire tooth softened at onee. The rarity of periapical infection was 
noted, and was attributed to the protective deposition of secondary dentine. 

Kubayashi’® deseribed the excessive wear of the occlusal enamel of the 
teeth of the drug addicts. The author is of the opinion that this condition is 
due to the dietary deficiency of the addicts, which also produces a brittleness 
of the bones. He believes the loss of substance is due to attrition and not 
caries, and begins with pulp disease. He injected young experimental dogs 
with Pantopon over a period of several months, and found similar occlusal 
wear in the dentition. 

Orientation 


A composite picture of a drug addict shows an individual approximately 
30 to 38 years of age, whose general physical condition is poor. The outward 
appearance shows a waxy, transparent skin, giving the impression of anemia. 
He is usually thin beeause he lives on an inadequate diet, is consequently 
underweight, and presents a debilitated and dehydrated appearance. He is 
usually nervous. 

He is of average intelligence and has had at least an elementary school 
education. Men are usually arrested for the possession of drugs; women are 
imprisoned for the possession of drugs or for prostitution. We found he usu- 
ally began the use of drugs in his late teens or early twenties. Heroin is the 
drug most commonly used. The addict has made numerous attempts to stop 
the habit, and has undergone various ‘‘eures’’ without permanent success. 
Most frequently, the cause of addiction is association with other addicts, who 
persuade the victim by degrees to become one of them. Others become ad- 
dieted to depress their excitability, and gradually discover the euphoria to be 
an excellent barrier against the vicissitudes of everyday existence. 

When one examines the mouth of an addict, one is immediately impressed 
with the presence of cervical caries (Figs. 1, 2, and 3) with some gingival 
recession. Dental exploration reveals a generally broken-down dentition, 
many dark brown-stained retained roots, often covered with materia alba. The 
euspids and premolars have a varying amount of cervical caries labially and 
bueeally of a leathery brown consistency (Figs. 1, 2, and 3). The paths of 
spread of decay are both in a vertical direction, tending to undermine the 
enamel incisally, apically, and horizontally, to produce ‘‘cireular caries’’ 
(Figs. 2 and 3). Muein plaques are frequently present in these carious areas. 
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The deep brown stains on the teeth are in part attributable to the ex- 
cessive number of cigarettes that are smoked by the drug addicts. Their usual 
consumption of cigarettes is two to three packages a day. 

The gingivae (Figs. 1 and 2), which are somewhat receded, appear to have 
a blunted, thick gingival border with slight marginal gingivitis, loss of gingival 
stippling, and some sordes about the necks of the teeth (Fig. 3). 

The tongue is frequently coated with brown stains, probably from ciga- 
rette smoking, and, when extruded, usually exhibits tremors. 

Many of the drug addicts have vouchsafed the information that during 
the time they are ‘‘on the drugs’’ they consume a considerable amount of 
candies and cakes. Apparently, their appetites for refined carbohydrates are 
sharpened during this period. The sweets may serve as an easy means of ap- 
peasing their appetites, since usually they do not have any desire for a whole- 
some meal. 

Drug addicts use various methods to take drugs. In the early stages, they 
may sniff crystals of cocaine or heroin, or smoke opium occasionally. However, 
those who desire to increase the effects of the drug give themselves subeu- 
taneous hypodermic injections. They dissolve the amount they wish into a 
teaspoonful of water held over a flame, draw the solution into a hypodermic 
syringe, and inject it into the arm or leg. 

When the effects of using a moderate dose in this manner diminish, they 
inject directly into the vein. This gives them a greatly increased effect with 
a smaller and more economical dose. The injection has a sclerosing effect on 
the vein, so that they must always enter at a new point or find a new vein as 
they continue the method. Consequently, their arms often present a picture of 
dark blue lines superimposed upon the pale blue course of the veins, marking 
them immediately as ‘‘vein shooters,’’ or ‘‘main line shooters.’’ This is the 
most effective method of administration they have at present. 

In the manufacture of heroin, often an excess of acetic acid or some other 
impurity is present in the commercial form. This, together with the frequent 
use of unsterile syringes, often produces a localized abscess at the site of in- 
jection, and frequently the limbs of the addicts present a number of slow- 
healing lesions, as well as old healed sears. 

While using the drugs, the addict develops a sense of euphoria and well- 
being after receiving the ‘‘shot,’’ which, as the effects wear off in an hour or 
more, produces muscular tremors, headaches, despondency, and a sense of 
weakness. 

If unable to obtain more of the drug when the effects wear off, the ad- 
dict soon develops into a sorry sight. He is full of aches and pains, his nerves 
become extremely excitable, and he may become quite ill. He will go to ex- 
tremes to obtain more of the drug, often offering himself up to the law as a 
self-committed addict just for the sake of obtaining a few doses while the 
gradual withdrawal treatment is being administered. 

In the present institutional treatment, the addicts are fortified with a high 
daily dosage of vitamin B, and other fractions of the B complex, in order to 
minimize the nervous and constitutional symptoms which occur during the 
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‘‘reduetion’’ period. This procedure has aided considerably in the treatment 
of chronic aleoholies, and is based on the rationale of the therapeutic treat- 
ment of avitaminosis. The diet of the drug addict, like that of the alcoholic, 
is poorly balaneed, and is deficient in vitamins. 


Fig. 1. 


= 





Fig. 2. 


Fig. 1.—Photograph of brown-stained teeth with cervical caries, gingival recession, and 
loss of stipplings. 

Fig. 2.—Photograph of undermining of incisal enamei and circular caries in upper and 
lower left cuspids. Note blunted gingival margin. 
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Several weeks after the addict in the city institution has recovered from 
the effects and has been eating three balanced meals daily, sleeping regular 
hours, and engaging in healthy work and recreation, the transformation in 
disposition and skin color is remarkable. His physical improvement, with 
increase of weight, energy, and interest in his surroundings, demonstrates the 
tremendous social benefits derived from removing the drug and its craving 
from his system and substituting an adequate, vitamin-rich diet. 





Fig. 3.—Photograph of cervical caries, sordes about the necks of teeth, recession and marginal 
gingivitis in upper left anteriors. 


A detailed study of the chemistry of narcotic drugs is outside the scope 
of interest of dentists. It is common knowledge that opium is an extract of 
the poppy seed, and morphine is one of the alkaloids of opium. Heroin is pro- 
duced by treatment of morphine with acetic acid, becoming diacetylmorphine, 
or heroin. Acetyl groups tend to increase the toxicity and the narcotic effects 
of the drug. Addiction is more rapidly achieved by the administration of 
heroin than of either opium or morphine. Heroin is the drug of choice of the 
addicts examined, since 141, or 93 per cent of those questioned, confessed to 
using it either exclusively, or in combination with other narcotics. 

The underworld sale of heroin is fraught with methods of adulteration, 
and the addicts seldom secure the pure form of the drug. One of the most 
common methods of increasing the bulk of the drug, for profit, is by mixing 
it with a large proportion of sugar of milk. This reduces the effects of the 
nareotie considerably, and, consequently, the addicts must use larger quan- 
tities in order to maintain an effective level in their blood streams. A pro- 
portionately higher level of sugar of milk in the blood stream results. The 
regular injection of this material every four or five hours by the ‘‘vein shoot- 
ers’’ may be contributory to cervical caries. 
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Sugar of milk is the common name for lactose, one of the disaccharides. 
Taylor’? stated: ‘‘When injected into the circulation it is quantitatively elim- 
inated in the urine,’’ indicating that none of it is excreted into the saliva. Yet 
the possibility exists that with large doses over a period of months or years, 
some of it may be excreted through the capillaries of the gingivae. The sig- 
nificanee of this may lie in the fact that lactose can be converted to lactie acid 
by the following steps: lactose — glyceric aldehyde + 2 water — pyruvic 
aldehyde + 2 water — lactie acid.** 

A number of bacterial strains are capable of producing this transforma- 
tion or fermentation: (a) the familiar genus of Lactobacilli, (b) the Strepto- 
cocci lactis and liquefaciens, (c) the Bacillus coagulans, and (d) the Escherichia- 
Aerobacter organisms. These organisms show maximal activity at 37° C. body 
temperature, and might well repay investigation in connection with lactose > 
lactic acid fermentation in the mouth. Some yeasts of the genes Torula are able 
to ferment lactose in media of high acid concentrations.** 

Taylor also stated that the saliva contains no known enzyme for the hydro- 
lysis of milk sugar in the adult, but he pointed out evidence that in cases in 
which the salivary glands were extirpated, sugar metabolism was reduced. 

Recent investigations by Chesler et al. (1944)** have demonstrated that a 
low thiamine intake produces a rise in pyruvie and lactic acid concentration in 
the blood stream. Our observations of frequent ‘‘circular caries’’ at the necks 
of the teeth of addicts may give this finding significance. The possibility exists 
that laetie acid production may not be entirely dependent upon local oral 
bacterial fermentation, but might, by exudation through the inflamed marginal 
gingival capillaries, or by osmosis, develop a local acid concentration high enough 
to deealeify the tooth structure. 

In connection with the fate of the excess pyruvic and lactic acid in the 
blood stream during the period of drug addiction, the possibility of their 
excretion in the saliva would also bear investigation. 

Some investigators have noted a decreased secretion of saliva during the 
period of drug addiction. Although we have seen some eases of diminished 
salivary secretion, not enough recorded data were gathered to approach a 
figure of statistical value in our study. A detailed and exhaustive study of their 
saliva from the point of view of pH and buffering power, as well as chemical 
analysis of the constituents, might bring to light some features of significance. 


Method 


An effort was made to record findings on these patients to determine 
which factors were most consistently associated with cervical decay. Charts 
were prepared in which the following considerations were recorded as com- 
pletely as possible: 

Age, race, birthplace, venereal history, use of toothbrush, which drugs 
were used, and for how long, a complete charting of the individual teeth by 
the Modified Bodecker Caries Index,® observations on the oral hygiene, par- 
ticularly soft sordes or mucin plaques, and the condition of the gingivae were 
tabulated. The last one hundred fifty-one drug addicts to be examined were 
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organized into groups according to the type of drug used. Fifty consecutive 
admissions to the Penal Institutions who were nonaddicts were charted under 
the same conditions as controls. 

The Modified Bodecker Caries Index method for statistical analysis 
of dental caries is, briefly : 

A cavity or filling on any surface counts as one unit, with certain exceptions. These 
may count for two units, as follows: The occlusal surface of a maxillary molar may have two 
cavities, one on either side of the transverse ridge. The lingual surfaces of upper molars 
may have one cavity in the lingual pit and one at the cervical margin. Any proximal cavity 
on posterior teeth counts as two units, also lower premolars with one cavity on either side 
of a strong enamel ridge, and lower molars in which the buccal pit or the cervical area may 
be separately involved. Extracted and crowned teeth count three units; roots are five units. 


Procedure for Examination 

The method use for securing data on the patients was by examination with 
mirror and explorer for caries, and the recording on the patient’s chart of 
the cavities found. Data on age, race, charge, length of time drugs were used, 
oral hygiene, and condition of the gingivae were also recorded on the indi- 
vidual charts. From these records the master charts were compiled to show 
graphically the trends among the various groups (Master Chart I*), and to 
compare them with the controls (Master Chart II). The data for one hun- 
dred fifty-one addicts were tabulated and compared with data similarly or- 
ganized for fifty controls. 

Analysis of Data 

Charge (Column 3 of Master Charts).—The population of the House of 
Detention for Women, where most of the data was collected, was composed 
of white and Negro women. The majority were arrested for prostitution. 
Drug addicts comprised a large portion of the white population. Larceny, 
assault, disorderly conduct, and vagraney complete the charges under which 
95 per cent of the inmates were committed. 

Age (Column 4 of Master Charts).—A comparison of the average age of 
addicts and nonaddicts shows the following: 

Average age, nonaddicts 33.3 years 
Average age, addicts 34.7 years 

Race (Column 5 of Master Charts).—The figures on racial percentages 

reflect the general proportions present in the institution: 


RACIAL PERCENTAGE IN EACH GROUP 


Addicts Nonaddicts 
White 73% White 30% 
Negro 27% Negro 70% 


Venereal History (Column 6 of Master Charts) .— 
PERCENTAGE OF SYPHILIS OF ADDICTS PERCENTAGE OF SYPHILIS OF NONADDICTS 
Positive Negative ' Positive Negative 
54% 46% 69% 31% 


*This is the only master chart included, since it represents the largest single group of 
——. The purpose of this master chart is for visual comparison of the group with the 
controls. 
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Use of Toothbrush (Column 7 of Master Charts) .— 


Addicts Nonaddicts 
Regularly Occasionally Regularly Occasionally 
68% 32% 82% 18% 


Caries Analyses.—An analysis of the total caries as compared with the 
cervical caries in the addicts showed that 9.3 per cent of all the cavities were 
cervical cavities. In the controls, 0.16 per cent of all the cavities were cervical 
cavities. The incidence of cervical decay in the addicts is fifty-eight times 
that of the controls, as shown in Table I. 

















TABLE I 
¥ TOTAL CARIES CERVICAL CARIES 
DRUG USED NO, OF CASES AVERAGE INDEX AVERAGE INDEX 
Heroin 67 cases 52.5 4.7 
Opium 4 cases 24.5 5.1 
Morphine 5 cases 54.7 5.3 
Heroin, Opium, Morphine 4 cases 72.3 4.3 
Heroin and Opium 34 cases 63.3 6.5 
Heroin and Morphine 25 cases 73.1 3.9 
Morphine and Opium 2 cases 24.5 3.7 
151 cases Average 52.1 4.8 
Nonaddicts 50 cases 52.1 0.08 





The figures for cervical caries in the controls seem to be lower than in an 
average sampling in private practice. The preponderance of cervical decay 
in the addicts, however, is self-evident. The clinical picture is so characteristic 
(Figs. 1, 2, and 3) that the authors have been able, on several oceasions, to 
persuade the inmates who denied that they had ever used drugs to confess 
to having done so several years previously. 

Years on Drugs.—The groups of addicts were tabulated according to num- 
ber of years on drugs, by five-year periods (Table II, condensed in Table II, A) ; 
the cervical caries index was graphed (Graph 1), to determine in which five- 
year period the greatest amount of cervical caries was present. 

The highest point is reached in the 6-10-year group, tapering off from this 
point. The decrease in the percentage of cervical cavities as the number of 
years on drugs increases may be due to the loss of teeth, since the less teeth 
the patient has, the lower, relatively, will be the index for cervical decay. 

Percentage Totally Free of Cervical Caries——A determination was made 
(Table IIL) comparing the number of addicts and nonaddicts totally free of 
cervical decay. 

In computing the percentages in Table III, the figures for edentulous pa- 
tients were excluded. One significant aspect of these data is the fact that 
14 per cent of the dentulous addicts were totally free of cervical caries. This 
fact tends to indicate an inherent resistance of systemic or other origin. 

Cervical Caries Incidence Tooth by Tooth—In Graph 2 compiled from 
Table IV, comparing the incidence of cervical caries tooth by tooth in the mouth, 
the three largest groups of addicts were charted. They were the heroin addicts 
(67 cases), heroin and opium addicts (34 eases), and those who used heroin and 
morphine (25 eases). The graph shows the highest incidence of cervical decay 
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in the right and left mandibular cuspids and left first premolars. The left 
maxillary teeth tend to have the greatest incidence of cervical caries in the 
cuspid region, while on the right side the curve rises comparatively slightly in 


the cuspid region. 


TABLE II. RELATIVE INCIDENCE OF CERVICAL CAVITIES ACCORDING TO YEARS ON DRUGS* 





























TOTAL NO. AVERAGE 
CERVICAL OF CERVICAL 
CAVITIES = CASES CAVITIES 
HEROIN Up to 5 135 + 25 5.3 
6-10 86 + 17 5.1 
11-15 32 + 7 4.6 
16-20 48 + 12 4.0 
21-up 31 + 7 4.4 
toPIUM Up to 5 11 ‘ 2 5.5 
6-10 13 + 2 6.5 
t MORPHINE Up to 5 13 + 2 6.5 
6-10 0 + 1 0.0 
11-15 10 5 1 10.0 
16-20 2 + 1 2.0 
21-up 7 + 2 3.5 
{HEROIN AND OPIUM Up to 5 34 + 7 4.9 
D 6-10 115 : 14 8.2 
11-15 18 + 4 4.5 
16-20 58 + 7 8.3 
21-up 3 + 2 1.5 
tMORPHINE AND OPIUM 11-15 7 + 2 3.5 
{HEROIN AND MORPHINE Up to 5 3 1 3.0 
6-10 16 + 4 4.0 
11-15 24 + 4 6.0 
16-20 49 + 9 5.4 
21-up 20 + 7 2.9 
ALL DRUGS Up to 5 193 + 37 5.0 
6-10 230 + 40 6.9 
11-15 91 + 21 5.6 
16-20 157 + 32 4.0 
21-up 61 + 22 2.9 














*Refer to Table II, A for analysis, and to Graph 1. 


{Taken from master charts not submitted with this essay. 


TABLE IIT, A. CERVICAL CARIES INDEX ACCORDING TO YEARS ON DRUGS 








YEARS ON DRUGS 


NO. OF CASES 


CERVICAL CARIES INDEX 


























1- 5 37 cases 5.0 
6-10 40 cases 6.9 
11-15 21 cases 5.6 
16-20 32 cases 4.0 
21-up 22 cases 2.9 
TABLE IIT 
NO. TOTALLY Yo PATIENTS 
NO. WHO HAVE FREE OF CERV. WITH 
CERV. CARIES CARIES EDENTULOUS CERV. CARIES 
151 addicts 115 19 17 86 % 
50 nonaddicts 3 44 3 6.3% 

















NUMBER OF CERVICAL CAVITIES 
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CERVICAL CARIES INDE 
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TOOTH-BY-TOOTH INCIDENCE OF CERVICAL CARIES IN ADDICTS 
Graph 2. 
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*Refer to Graph 2 for analysis. 
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Oral Hygiene 


Among the drug addicts, there were a relatively larger number who had 
poor oral hygiene with mucin plaques, sordes, and gingival recession than 
among the controls. The data on the use of the toothbrush are probably unre- 
liable, since some of the inmates with extremely poor hygiene insisted em- 
phatically that they brushed their teeth at least twice daily. 

The state of oral hygiene of the addicts showed gradual retrogression 
of oral care as the number of years on drugs increased, and with advancing 
age. 

Discussion 

In connection with the factors associated with the cervical caries, a num- 
ber of possibilities exist. Our first thought was that heroin itself might be 
studied to determine its acidity in solution and its possible effect in the blood 
stream. Two acetyl radicals added to morphine may be a link in the chain 
of drug addiction and cervical caries. 

Another belief held by the authors was that the adulteration of heroin 
with lactose (sugar of milk) might be contributory to the decay. Next arose 
the ‘‘exeess earbohydrate’’ theory, which cannot be lightly discarded. How- 
ever, as the authors began to draw analogies between the systemic syndromes 
of chronic aleoholism and nareotie addiction, a new thought came to the fore. 
The observation that alcoholics apparently develop cervical caries in greater 
numbers than average detracted from the credibility of theories on the action 
of the nareotie drug itself, its adulterants, or the role of the carbohydrates in 
the oral picture of the drug addicts. The chronie alcoholics are primarily 
sufferers from a generalized nutritional imbalance encompassing the entire 
sphere of disorders attendant upon dietary inadequacy, and exhibiting chiefly 
signs indicative of avitaminosis. It is the belief of the authors that the 
prevalence of cervical caries in the nareotie addicts is most closely associated 
with the avitaminosis syndrome. 

In comparing the previous literature with our findings, the following 
points were brought to light. Chompret and Dechaume and Kubayashi, in 
examining the teeth of the addicts, noted the fact that their dentition presented 
an abnormal picture. This was our observation too. However, Chompret and 
Dechaume found mostly occlusal caries rather than interproximal or cervical 
earies, and Kubayashi discussed the excessive attrition in the teeth of addicts. 
Our own findings were that the addicts showed a uniformly high incidence of 
cervical caries. 


J « ‘es 
ea? BE 


Summary 


The subjects and the controls in this experiment represent the lowest 
social order within their geographical location. The great majority of them 
have been chronic violators of the law for many years. Their oral conditions 
reflect, to a large extent, their general neglect of proper physical and mental 
living. From this group, the authors have isolated one sign which distinguishes 
the oral status of the narcotic addict from that of his fellow travelers; this is 
the presence of a preponderance of cervical dental caries. 
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The authors have expressed their belief that the cervical caries is most 


feasibly associated with, and possibly attributable to, the general avitaminosis 
from which the chronic narcotic addicts suffer. 


Theories on the possible mechanisms associated with the cervical caries 


in nareotie addicts are: 


“SA Oe & De 


1. Heroin may contribute directly to the cervical caries. 

. The use of lactose in the adulteration of heroin. 

. Mucin plaques and bacterial fermentation. 

. The excessive consumption of refined carbohydrates by addicts. 

. The inereased concentration of pyruvie and lactie acid in the 
blood stream of vitamin B, deficient individuals. 

6. Avitaminosis and nutritional imbalance. 


Ol B® CO DO 
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THE DIAGNOSIS OF PEMPHIGUS BY ITS ORAL SIGNS 
Leo Stern, Jr., D.D.S., New York, N. Y. 


LTHOUGH pemphigus is considered one of the rarer dermatoses, it is in 
fact neither so rare nor so distinctively a disease of the skin as commonly 
believed. Records of the Mount Sinai Hospital from 1926 to 1946 show 56 ad- 
missions with the final diagnosis of pemphigus, an annual incidence of 2.6 cases 
in a single institution. Furthermore, the present study and a few others demon- 
strate that the primary lesion, when sought, is found at least as often on the 
mucosal surfaces as on the skin (Table I). 

Undoubtedly, the early oral lesion often is overlooked by the clinician not 
completely conditioned to a searching oral examination. Investigation of other 
diseases appearing in the mouth has generally disclosed a higher percentage of 
oral lesions when the examiner has been trained in clinical oral pathology. This 
being so, the question arises whether the primary lesions of pemphigus do not 
invariably occur on mucosal surfaces, since most are relatively inaccessible to 
examination. Perhaps the dermatologic lesions of pemphigus are but the termi- 
nal phases of the disease. The analogy of the comparatively early oral appear- 
anee of the exanthemas in relationship to the skin rashes comes io mind; yet 
these are diseases neither of the mouth nor of the skin. In any event, the patho- 
genesis of pemphigus is so obscure that new approaches are needed in the clinical 
picture and natural history. Perhaps one of these approaches will some day lead 
to a wider knowledge and a more rational therapy of the disease. 

The voluminous literature on pemphigus not only makes scant reference 
to the primary lesion in the mouth, which is the most accessible mucosal surface 
for examination, but also devotes insufficient attention to the incidence and char- 
acteristics of oral signs of pemphigus appearing after the skin lesions. We em- 
phasize that diligent oral examination will reveal lesions in a high percentage of 
pemphigus cases, and that the alert clinician can suspect pemphigus on the basis 
of the incipient oral lesion, unaccompanied by manifestations on the skin. 


Oral Pemphigus as Reported in the Literature 


The differential diagnosis of pemphigus by the oral signs is at best diffi- 
cult, and perhaps for that reason is mentioned only sporadically in the litera- 
ture. Lenzi’ attempted to describe the features of the ruptured pemphigus 
bulla by contrast with the more widely known fusospirochetal, diphtheritic, 
aphthous, and syphilitic lesions. Matis? pictured the bulla as it is altered by 
trauma and inflammation. A case was deseribed by Schroff* which was con- 
vineingly diagnosed as pemphigus by oral signs and never developed skin 
lesions. Haiman‘ differentiated oral pemphigus from Vincent’s infection and 
other stomatides. Carr® reviewed the general course of pemphigus involving 
the mouth and indicated some points of differential diagnosis. Stern and 
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Colby® reported the selective diagnosis of pemphigus in a young girl before 
skin lesions made their appearance. 

In view of the difficulty of diagnosing the oral symptoms, it is reasonable 
to suppose that the incidence of cases primary in the mouth is higher than 
usually estimated. Lever’ reported a series at the Massachusetts General Hos- 
pital in which 4 out of 35 cases of chronic pemphigus, or 11 per cent, began with 
oral signs. Fourteen cases, or 49 per cent, involved the mouth during the prog- 
ress of the illness. Of 33 cases of the acute form, 18, constituting 55 per cent, 
appeared first in the mouth, with 28 in all displaying the mouth lesions at some 
point in the course. The largest series of pemphigus uncovered which was 
classified according to point of origin was that of Trautman.’ In this series of 
222 patients, 29 per cent presented the initial lesions in the mouth. 


A Review of Pemphigus Cases at the Mount Sinai Hospital 


There were 56 cases with a final diagnosis of pemphigus over a twenty- 
year period, 1926 to 1946. Of these, three cases were apparently misdiagnosed, 
since either the clinical description did not conform with the classical bullous 
eruption, or the recovery was too rapid to be consistent with pemphigus. Six 
cases were somewhat doubtful, receiving alternative or secondary diagnoses of 
erythema multiforme bullosa or dermatitis herpetiformis. These 9 cases were 
considered not valid and were discarded in the present analysis. Of the 47, 13 
died while hospitalized. Since some of the others were discharged without 
adequate follow-up, the diagnoses may be considered somewhat equivocal. Never- 
theless, the series is significant for comparing the prevalence of oral signs with 
those occurring on the skin or mucosal surfaces. 

Three cases in this series of 47 were identified as pemphigus foliaceus, one 
pemphigus vegetans, and the remainder unqualified, or pemphigus vulgaris. No 
distinction between acute and chronic forms could be clearly drawn. Jt was 
observed that over half of all patients on history or examination displayed the 
first lesions in the oral cavity, exclusive of the nasopharynz and larynz. 














TABLE I 
LOCATION OF LESIONS NUMBER OF CASES PERCENTAGE 
Primary lesions in mouth including oropharynx 27 56 
Primary lesions on skin or other mucosal surfaces 17 35 
Simultaneous occurrence in mouth and elsewhere 4 8 
Mouth involvement, primary or secondary 40 83 
Total number of cases studied 48 100 





The Stomatitis of Pemphigus 


The character of most lesions is never so distinct in the mouth as on the 
skin, because of the modifying influence of heat, trauma, moisture, secondary 
infection, and, in most places, the absence of a keratin layer. This is particu- 
larly true in pemphigus, in which the true bulla is seldom encountered in the 
mouth. Rupture occurs early, so that careful interpretation is necessary to 
identify what may previously have been a bullous patch. 

It is not possible to differentiate various forms of pemphigus on the basis of 
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the mucosal symptoms, although several classifications have been made of the 
dermal lesions.* 

When the mouth is the site of primary involvement, the cutaneous lesions 
may not make their appearance for many months, and in isolated reports the 
lesions have remained confined to the mucous surfaces during the entire course. 
The onset in the mouth is often insidious; there may be prodromal sensations of 
dryness, or slight pain on the ingestion of hot or spicy foods, or discomfort on 
swallowing. Cahn’? cited a ease in which desquamative gingivitis preceded 
bullae. The incipient sign is one or a few blebs, varying in size from a pinhead 
to a centimeter or more (Figs. 1, 5, and 6). These are flaccid and extremely 
thin-walled, and rupture under the influence of mechanical injury in a very 
short time. We have observed a case in which bullae appeared on previously 
intact mucous membrane, and, in the fifteen-minute interval before renewed in- 
spection, had already collapsed. The flaccid bullous capsule may remain ad- 
herent in the form of shreds or it may separate, leaving a superficial ulcer. There 
is always a stage, however, during which the remnants of grayish membrane, 
having retreated to the periphery of the lesion, assume the appearance of a 
curled-up egg membrane. This is the characteristic sign which should indicate 
to the clinician the bullous nature of the oral lesions. The freshly exposed base 
of the bulla is raw and oozing but usually uninflamed. Secondary contamination 
supervenes, bringing to the area deeper redness, ulceration, and a surrounding 
areola. Pain is often prominent, especially on the tense structures of the palate 
and tongue which are exposed to trauma, and becomes the chief complaint in 
many eases. Bleeding is a common symptom. 

The chronicity of the mouth lesions, even though unaccompanied by 
cutaneous signs, and their remittent character should arouse the suspicion of 
pemphigus. Typically, a group of blebs will gradually heal and be followed by 
another group in a different location. 

Features that may aid in the diagnosis of pemphigus are not often present 
or reliable in this early stage affecting the mouth. The eosinophile count may 
be elevated. Decrease in serum sodium with increase in potassium level is 
claimed to be significant. Nikolsky’s sign (separation of the surface epithelium 
on forcible stroking) may sometimes be elicited on the oral membranes. The 
Pels-Machtt test is held to be of diagnostic value by some, but unreliable by many. 


*Ormsby and Montgomery® designate five forms of pemphigus: acutus, vulgaris, folia- 
ceous, vegetans, and erythematoides. The acute variety occurs as a fulminating eruption 
with rapid termination, usually following septic wounds and vaccination. The foliaceous 
form is characterized by flaccid bullae and widespread exfoliation; the vegetans by fun7zoid 
vegetation. The most commonly seen variety is pemphigus vulgaris, often termed chronicus. 
Here the course is usually prolonged: “The bullae occur in successive groups or continuously. 
These may be widespread or comparatively limited. There may be periods of intermission or 
remission. , . . They are oval or rounded and vary in size from a spit pea to the palm or 
larger. . . . They may be serous, sero-purulent, or hemorrhagic. They may disappear by rup- 
ture and formation of crusts, or may undergo involution without rupture. Crusting is fol- 
lowed by pigmentation. .. .”’ 

The predilection of the chronic form is for debilitated, middle-aged patients, and pos- 
sibly the Hebrew is afflicted more commonly than others. The etiology is unknown; neuro- 
pathic, toxic, and infectious origin is postulated, with the virus theory currently given greatest 
acceptance. Neurasthenia, worry, and exhaustion may predispose. After successive crops of 
bullae, in which several remissions may occur, the gastrointestinal tract and the respiratory 
system are progressively invaded, so that death occurs generally from fluid loss, cachexia, or 
pulmonary edema. 


+This consists of measuring the inhibitory effect, or phytotoxic index, of the patient’s 
serum as it retards the growth of the seedling of Lupinus albus. Presumably an index of 
below 60 per cent differentiates pemphigus from other bullous dermatoses, although low in- 
dices are also characteristic of a variety of other diseases such as leprosy and malaria and 
even of physiologic states such as menstruation. 
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Biopsy of an intact bulla may be a valuable diagnostic guide. The true 
bulla is devoid of inflammatory infiltration, both in the serum which fills it and 
in the underlying stroma. Usually the edema is in the deep epithelial layers, 
although it may be subepithelial. In the rare instances in which an unbroken 
bulla may be obtained for section, the absence of cellular infiltration and dilated 
blood vessels may differentiate pemphigus from other eruptions such as erythema 
multiforme. 


Differential Diagnosis 


The presumptive diagnosis of pemphigus should be entertained as soon as 
chronic bullae are encountered, but a diligent search for other causes must be 
made. Acute or self-limiting lesions are ruled out on the basis of their duration, 
as revealed in the history or the progress of the disease. These include herpetic 
stomatitis and lesions of traumatic, chemical, thermal, or bacterial origin. Sec- 
ondary syphilis is differentiated by its lymphadenopathy and positive serology. 
Conditions which may simulate pemphigus, however, are drug eruptions, der- 
matitis herpetiformis, erythema multiforme, and stomatitis venenata. 

1. Drug eruptions may occur from the ingestion or absorption of such drugs 
as phenolphthalein, barbiturates, sulfonamides, chloral hydrate, and the bro- 
mides. The causative agent is revealed by a careful history, since large doses are 
generally necessary for a toxie reaction. Idiosynerasy can produce the same 
result with small doses, but may be dismissed after excluding all medication for 
one or two weeks. 

2. Dermatitis herpetiformis is seldom if ever confined to the mouth. Cuta- 
neous lesions are combinations of papules, vesicles, and occasionally bullae. 
Itching, grouping, and inflammatory bases are the rule. 

3. Erythema multiforme is commonly localized to one part of the body, 
especially the dorsum of the hands, the arms, and the dorsum and sides of the 
neck. Precipitating causes may be exposure to sun, herpes simplex, menstrua- 
tion, and respiratory infections. Occurrence is usually seasonal, in the spring 
and autumn, and the duration is usually limited to about two weeks. Stevens- 
Johnson’s syndrome,'! Beheet’s syndrome,’? and other variants of erythema 
multiforme may involve the mouth, eyes, and genitalia and pursue an acute or 
ehronie course. The finding of ophthalmia and an extended course without 
skin involvement should suggest this category rather than pemphigus. 

4. Contact allergy, or stomatitis venenata, may be produced by mouth- 
washes, dentifrices, lipstick, or topical medication such as the sulfonamides or 
penicillin. It is also seen as a sensitivity to denture materials or amalgam fill- 
ings. All materials which are possibly allergenic factors in contact with the oral 
mucosa should be investigated by patch tests. 

Uleerative lesions, such as those of fusospirochetal gingivostomatitis, pel- 
lagra, and agranulocytosis should never be confused with the bullous eruptions. 
Nevertheless, a majority of our cases were diagnosed as ‘‘Vincent’s infection”’ 
or ‘‘trench mouth”’ by physician and dentist alike, as evidenced by the patient’s 
history. In a few instances, this erroneous didgnosis was made in the hospital 
examination. 
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Vincent’s infection, or uleeromembranous gingivostomatitis, is differentiated 
by ulcerative destruction of the interdental papillae, producing a grayish slough, 
and interdental pain and bleeding. Other symptoms such as fetor, salivation, 
and lymphadenopathy are not distinctive. Vincent’s angina involves the ton- 
sillar or pharyngeal tissues. In neither case is there a stage of vesicle or bulla 
formation. Bacteriologic smear, if scarce in fusospirochetes, will exclude the 
diagnosis of Vincent’s infection, but a positive smear is not diagnostic. 


Case Abstracts 


Seven eases of the series described are presented in abstracted form. The 
first two, which are most recent, illustrate how the diagnosis of pemphigus can 
be made on the basis of the oral lesions unaccompanied by skin signs. All of the 
eases show a characteristic onset of the disease in the mouth, with insidious de- 
velopment for a period of from five weeks to seven months preceding hospitali- 
zation. 


Case 1.—Hospital No. 549045, B. B., aged 37, was admitted on May 17, 
1946, with a five-month complaint of blisters in the back of her mouth. Re- 
cently she suffered infections which involved six fingernails. Whitish patches 
on her palate were first noticed after a visit to the dentist. 

Her physician made the diagnosis of ‘‘trench mouth’’ and administered 
gentian violet, peroxide mouthwashes, and sulfonamides. Another physician 
brought about great improvement with penicillin. For the past several weeks 
there had been oceasional headaches, tinnitus, fatigue, depression, and frequency 
of urination with ineontinence. A bulla had been biopsied in the Dental OPD 
clinic and the report proved typical of pemphigus. 

Examination revealed the pharynx and uvula to be covered with broken, 
grayish bullae, 4 and 5 mm. in size, surrounded by angry red mucosa. The 
tonsils and faucial pillars and gingivae were involved somewhat less extensively. 
Similar lesions appeared on the labia and vagina. The fingernails showed de- 
struction with subungual swelling. Dr. Sophie Spitz of Memorial Hospital con- 
firmed the report of the biopsy section as being characteristic of pemphigus with 
complete separation of the epithelial layer and no inflammatory infiltration. A 
Pels-Macht index was rendered as 40 per cent, highly toxic, and compatible with 
pemphigus. 

The patient was discharged on her insistence on June 6, but was readmitted 
on June 18 with the development of hoarseness, pain, and inability to swallow. 
The oral picture was found to have deteriorated further. Bleeding and sialor- 
rhea were marked, with discrete vesicles appearing. The eosinophile count was 
between 3 and 4 per cent. The lesions in the pharynx soon progressed to the 
esophagus, epiglottis, and aryepiglottic fold. The larynx was involved. The 
plan of radiotherapy recommended by Macht was administered with a return of 
the Pels-Macht index to 80 per cent. However, the visible lesions did not appear 
improved, and the patient was discharged on July 10. 

Personal communication with the patient disclosed a rapid remission of 
symptoms with liver therapy. A relapse then occurred which involved new skin 
surfaces. Considerable improvement was obtained with convalescent serum 
therapy. Recently information was received that the patient has since died. 
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Case 2.—Hospital No. 544546 (Figs. 1 and 2), E. M., aged 60, was admitted 
on Jan. 28, 1946, with a history of infections in the mouth, dry, cracked, red- 
dened lips, dry throat, bleeding from the nose, and nasal furuncles and crusting 
of seven months’ duration. For two weeks she had had difficulty of speech. 


Fig. 1. 








Fig. 2. 
Fig. 1.—Large intact bullae of labial mucosa, no accompanying inflammation. Case 2, 
eight months after onset of lesions. 
Fig. 2.—Vesicular crusting of nares and upper lip. Same case as Fig. 1. 


Phenolphthalein and barbiturate medication was admitted. 
Examination showed dry, reddened lipsand oral mucosa. Three small areas 
of whitish adherent membrane on erythematous bases were present on the buccal 
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mucosa. The presumptive diagnosis of pemphigus was offered by the Dental 
Department, with erythema multiforme and stomatitis medicamentosa to be 
ruled out. A Pels-Macht phytopharmacologie test was reported 52 per cent and 
suggestive of pemphigus. After eliminating all medication with no result, car- 
barsone, Germanin, and finally Stilbamidine therapy was employed. In spite of 
this, large desquamative lesions appeared under the tongue and on the palate 
and bueeal mucosa. Crusting then appeared on the upper lip. After a pro- 
gressively downhill course marked by increasing skin lesions, the patient died on 
May 9. 


Case 3.—Hospital No. 489647 (Fig. 3), R. W., aged 13 years, was admitted 
on May 12, 1942, with a four-month history of ulcers of the mouth. Besides 
having had a slight ‘‘whooping cough,’’ the patient related that she had indulged 
in kissing games and a week later had felt sores in her nose which bled easily 
and were painful. Her throat became sore shortly, and a blister appeared on 
the roof of her mouth. This was sueceeded by a crop of blisters covering her 
entire mouth. She was treated then in another hospital with gentian violet, 
peroxide mouthwashes, sulfonamides, and vitamins. Similar lesions appeared 
on her vulva, and in the last week infections of several fingers followed the 
cutting of her cuticles. 





Fig. 3.—Red, pitted tongue; confluent ulcers involving oral and labial mucosae. Case 3, four 
and one-half months after onset of disease. 


Examination showed the left conjunctiva and sclera reddened. The nares 
were crusted, as was the septal mucosa. The lips were cracked, swollen, and 
crusted, and the buceal mucosa showed a severe ulcerating, desquamative process. 
Strips of white necrotic material adhered to a denuded, inflamed base. Confluent 
ulcers involved the tongue with a red, pitted surface and superimposed slough. 
The pharynx was not affected. 

Seattered papules were observed on the forehead and supraclavicular fossa. 
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The entire labia majora and minora showed ulceration, edema, and desquamation. 
Paronychiae were present. Eosinophilia was 10 per cent. Tentative diagnoses 
were ulcerative stomatitis and erythema multiforme. Biopsy of a lesion in the 
left thigh, however, was suggestive of pemphigus. The course was downhill, 
despite therapy with desoxycorticosterone, plasma, permanganate lotions, and 
sulfonamides. The patient died on July 22, the diagnosis being acute pemphigus. 


Fig. 4. 





Fig. 5. 


Fig. 4.—Intact bullae, mucosa of lower lip. Case 4, ten weeks after first symptoms. 
Fig. 5.—Ruptured pemphigus bulla with crusting and inflammatory areola on breast. 
Same case as Fig. 4 


Case 4.—Hospital No. 521717 (Figs. 4 and 5), S. A., aged 50, was admitted 
on June 20, 1944, with a history of sore gums eight weeks before, followed by a 
sore throat. For three weeks her mouth had been successively sore with burning, 
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salivation, and bloody expectoration. Hoarseness, chilly sensations, eye pains, 
headaches, anorexia, and dysphagia had appeared during the last week. 

Examination showed a hyperemic palate, tonsils, and gingivae. Numerous 
bleeding points were observed, with a whitish membrane opposite the left molar 
teeth. An ulcer was present at the base of the lingual frenum. Vincent’s 
angina was diagnosed, with pemphigus a possibility. Eosinophiles were 5 to 8 
per cent. During the hospital stay the conjunctivae became markedly inflamed 
and the oral symptoms became worse, until skin lesions developed on the chest, 
back, and arms. Thymol iodide ointments caused some improvement, as did 
blood transfusions. However, the skin lesions had progressed considerably when 
the patient was transferred on August 1 with a discharge diagnosis of pemphigus 
vulgaris. 


Case 5.—Hospital No. 500070 (Fig. 6), S. L., aged 39, was admitted on 
Jan. 6, 1943, having experienced sores or ‘‘cuts’’ on his tongue for the last two 
and one-half months. A physician had made a diagnosis of ‘‘trench mouth.”’ 
Bloodshot eyes and bleeding, painful gums next appeared, and a sore throat 
had been present four weeks. 





Fig. 6.—Grayish-white slough produced by numerous bullae on lips. Some are intact, some 
ruptured and ulcerated. Case 5. 


Physical examination revealed patches of grayish-white slough surrounded 
by erythematous margins on the floor of the mouth, ventrum of the tongue, 
buecal membranes, soft palate, fauces, and pharynx, but no lesions outside of 
the oral cavity. The eosinophile count was 3 to 8 per cent. The dental con- 
sultant entered a presumptive diagnosis of pemphigus, with erythema multi- 
forme and stomatitis medicamentosa to be considered. The dermatologist 
favored pemphigus over dermatitis herpetiformis; another consultant gave a 
diagnosis of acute Vincent’s stomatitis. 
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Sodium arsenate and high vitamin therapy was begun without nuticeable 
effect after three weeks. A Pels-Macht phytopharmacologic test was reported 
as 59 per cent, presumably suggestive of pemphigus. Sulfathiazole therapy 
did not avail. Gramicidin mouthwashes provided marked relief from oral 
pain. An ulceration developed about the left big toe, with bullae then involv- 
ing the extremities, abdomen, and chest. The patient died six months after 
the onset of symptoms. 


Case 6.—Hospital No. 412217, H. L., aged 28, was admitted on July 30, 
1937, with a ten-week history of bleeding sores in the mouth. A private physi- 
cian made a diagnosis of Vincent’s infection. The sores spread to the pharynx 
and then to the larynx, producing hoarseness; for the past eight weeks the 
temperature had been 104 to 106. Quartz light therapy had not produced any 
relief. For the last two days ulcers had been present on the tongue and an un- 
controllable hiccough had developed. 

Physica! examination disclosed an acutely ill patient with intractable hic- 
cough. Conjunctivae were reddened; the gingivae were spongy and oozing; 
fetor oris was marked. The buccal mucosa was denuded and beefy, with cireum- 
scribed patches of pseudomembrane on an inflamed base. Paronychiae were 
present on several fingers. The eosinophile count was 8 per cent. Germanin 
and vitamin therapy was instituted, but the diagnosis of pemphigus was not 
made until bullae appeared two weeks later on the arms, back, and ears. The 
patient died on August 24. 


Case 7.—Hospital No. 368984, P. G., aged 27 years, was admitted on July 
21, 1934, with a complaint of sores in her mouth. She related that for the past 
year she had been on a severe reducing diet in which she had lost 25 pounds and 
had become nervous and emotionally upset. Five weeks ago she noticed that her 
gums were inflamed and bled easily, a condition described as Vincent’s infection 
by her dentist. Sores appeared on her cheek and palate and under her tongue, 
two weeks ago involving her throat. 

Examination showed reddish ulcers covered with white membrane on the 
bueeal mucosa, faucial pillars, tonsils, and uvula. Several membranous, hemor- 
rhagie areas of 1 or 2 mm. appeared on the tongue and gingivae. The eosinophile 
count was 8 per cent. A diagnosis of Vincent’s stomatitis was made by the 
laryngologist, and the patient received neoarsphenamine therapy and local 
chromic acid applications. She was discharged on August 8 almost completely 
recovered. 

Readmission on October 25 was necessitated by the appearance of small 
blisters in the armpits and lateral to the vulva. The skin bullae progressed with 
ulceration, improved under roentgen-ray, liver, and snake venom therapy, and 
then extended to the extremities and trunk. The mucosal lesions, which had 
never disappeared, involved the nose, throat, and mouth. The patient was dis- 
charged in poor condition on Sept. 19, 1935, with the diagnosis of pemphigus 
vegetans. 
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Summary and Conclusions 


A series of 47 cases of pemphigus admitted to the Mount Sinai Hospital in 
the years 1926 to 1946 reveals a high incidence, 56 per cent, primary in the oral 
cavity. Oral involvement at some stage was noted in 83 per cent. The urgency 
of an early diagnosis is emphasized, with the hope that better management, or 
possible eure, for this disease may be developed. The differential diagnosis of 
the mouth lesions is therefore a point of significance. 

It is not impossible that pemphigus is either a viral or bacterial disease simi- 
lar to syphilis, manifesting widespread lesions of which the skin eruption may be 
the terminal stage. Several recent cases, of which two are described (Cases 1 
and 2), were diagnosed as pemphigus well before skin lesions made their appear- 
ance. This diagnosis depends on the recognition of the bullae, which even in the 
ruptured state are distinct from ulcerative lesions. They always present a stage 
in which the friable remnants of covering membrane can be detected adhering 
to the periphery of an eroded base. Assuming a chronic bullous eruption, it is 
necessary to rule out other diseases, notably erythema multiforme, stomatitis 
medicamentosa, and contact allergy. This leads to a diagnosis of pemphigus 
by exclusion, which is confirmed by the appearance of typical skin bullae. Biopsy 
of a suspected lesion may support the diagnosis. 

Misdiagnosis of Vincent’s infection in these cases is to be guarded against, 
as illustrated by the 7 case abstracts in which ‘‘trench mouth’’ or ‘‘Vincent’s 
infection’’ was the diagnosis offered by the dentist or physician from whom the 
patient first sought treatment. This should present little difficulty today because 
of the promptness with which fusospirochetal infection yields to penicillin, the 
use of which constitutes a therapeutic test. 


The author is indebted to Dr. Leonard Hirschfeld for the reproduction of Figs. 1, 2, 4, 


and 5. 
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SOME POSTOPERATIVE ORAL OBSERVATIONS IN 
CONGENITAL HEART DISEASE 


ABRAHAM Kaner, B.S., D.M.D., Paut K. Loscu, D.D.S., anp 
Hyman GRreEEN, M.D., Boston, Mass. 


AREFULLY selected patients with congenital heart disease amenable to sur- 
gery were followed in the congenital heart and dental clinics of the Chil- 
dren’s Hospital, Boston, before and after operation. 

The diagnoses of the congenital heart malformations were made after very 
eareful consideration of the clinical, electrocardiographic, and roentgenographic 
findings. This study was undertaken to demonstrate the changes which occurred 
in the oral mucous membranes, gingivae, and tongue after operation. 

Among the children examined, five had the tetralogy of Fallot; seven, 
coarctation of the aorta; sixteen, patent ductus arteriosus. The lips, cheeks, 
buccal mucous membranes, tongue, and gingivae of these children were exam- 
ined. Periapical x-rays were taken on all individuals. 


I. Tetralogy of Fallot 


The surgical procedures employed on these children have been previously 
described by Blalock and Potts.2 The operation for tetralogy of Fallot results 


in an increase in oxygen saturation, i.e., by a shunting operation more blood is 
able to reach the lungs to be oxygenated. The Blalock operation produces an 
arteriovenous aneurysm by anastomosing a branch of the pulmonary artery to 
the subclavian or innominate artery, depending on the size and accessibility of 
the vessels. The Potts operation, utilizing a clamp around the aorta permitting 
the free flow of blood through this vital vessel, accomplishes the same thing, i.e., 
increased pulmonary flow, with less effort and a simpler procedure. 

It must be stated that in spite of the lack of cyanosis and increase in oxygen 
saturation, after the operation the patient still has a defect in his interventricu- 
lar sepum. One cannot say the patient is cured. However, he looks better and 
is able to do more work. Instead of squatting every few steps, he can walk more 
freely and with less effort. As a result of decrease in cyanosis, postoperative 
pain in the gums and toothache should disappear and normal oral conditions 
result. 

Before operation, the mucous membranes of the lips were markedly cyanotic. 
The buccal mucous membranes were dark bluish-red, and the membranes had a 
pronounced wrinkling. In every case, the gingivae were dark bluish-red and 
very inflamed. The floor of the mouth and pharyngeal fauces were cyanotic. 
The dorsum of the tongue had a very bright bluish-red appearance. The tongue 
was edematous. The fungiform and filiform papillae were markedly raised, very 
prominent, and extremely reddened. The blood vessels on the inferior surface 


From the Harvard Medical School, Harvard School of Dental Medicine, the Dental and 
Cardiac Clinics of the Children’s Hospital. 


1454 








ORAL OBSERVATIONS IN CONGENITAL HEART DISEASE 1455 


of the tongue were prominent. Some patients were seen in whom an atrophy of 
the filiform and fungiform papillae was noted.* 

These children were observed at varying periods after operation. Earliest 
observations were made fourteen days postoperatively. Then observations were 
made six months after surgery, and one patient had been followed for twelve 
months. The authors noted that the mucous membranes of the lips showed no 
cyanosis. The mucous membranes of the cheeks were acyanotic, and no wrinkling 
of the buccal mucous membranes was present. The gingivae were normal in 
color and there was no inflammation or bleeding as was seen prior to operation. 
The eyanosis in the tongues was very much less marked. The fungiform and 
filiform papillae were normal and no longer raised, prominent, or extremely red- 
dened as when viewed preoperatively. The floor of the mouth and pharyngeal 
fauces were noticeably less cyanotic. The blood vessels on the inferior surface 
of the tongue were no longer prominent. Periapical x-rays revealed the basal 
and alveolar bone to be within normal limits. 


II. Coarctation of the Aorta 


This condition is characterized by a narrowing of the aorta in the region 
where it is joined by the ductus arteriosus. Gross* described a surgical procedure 
to correct this condition in selected patients. 





Fig 1.—Patient at the age of 10 years, illustrating markedly enlarged, funnel-shaped pulp 
canals in the maxillary central and lateral incisors before operation. 


Recent work by Gross* and Crafoord and Nyler® has opened up great vistas 
in relation to surgery of coarctation of the aorta. Removal of the constricted 
part of the aorta has been performed surgically with remarkable success. Per- 
fection as far as function and mortality are concerned will be accomplished by 
determination of the best age for the operation, the best anesthesia, the least 
risks, and other factors which arise as experience with this operation proceeds. 

The end result, namely, what happens twenty years or thirty years after 
operation on a coarctation of the aorta, will take this operation out of the 
spectacular into the realm of reality. Re-establishment of the normal circulation 
by operation will enhance the growth and development of the organs which 
have been altered. 


Prior to operation, no striking oral symptoms were seen clinically on these 
patients. There was no cyanosis and no edema of the lips or buecal mucous 
membranes. The tongues were normal. X-ray examination of all the patients 
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in this study revealed the pulps of the four maxillary incisors to be markedly 
enlarged. They were funnel-shaped. The pulps of the molar teeth appeared 
normal in size and shape. (Fig. 1.) 

Postoperative periapical x-rays of the maxillary central and lateral incisors 
of seven patients revealed no change in the size and shape of the pulp canals. 
They were found to be markedly enlarged and funnel-shaped as before opera- 
tion. (Fig. 2.) These patients have been followed for a period of two years. 


Fig. 2.—Illustrating no change in size and shape of pulp canals two years after operation. 


III. Patent Ductus Arteriosus 


Sixteen children were seen in which the ductus arteriosus failed to become 
obliterated. We observed no oral symptoms clinically and no apparent changes 
radiographically in these children both pre- and postoperatively. 


Summary 


3. A discussion is given of the observations made in the teeth and sur- 
rounding structures as seen in the following conditions: tetralogy of Fallot, 
coarctation of the aorta, and patent ductus arteriosus after surgery. 
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2. Postoperatively, the most striking changes were observed in the tetralogy 
of Fallot. It was found that the cyanosis of the lips, cheeks, gingivae, and buccal 
mucous membranes was absent. The papillae of the tongue were normal, and 
no longer as raised, prominent, or extremely reddened as prior to operation. 
The cyanosis of the tongue was very much less marked. The blood vessels in 
the inferior surface of the tongue were less prominent. 

3. No change was observed in the size and shape of the pulps of the maxil- 
lary incisors after operation in coarctation of the aorta. They were still 
markedly enlarged and funnel-shaped. 

4. No observable oral manifestations were noted in patent ductus arteriosus 
before or after operation. 
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THE CASE OF THE MULTIPLE SEQUESTRA 


JOHN H. Stine, D.D.S.,* PHapecpuia, Pa. 


WHITE woman, aged 59, was admitted to Bryn Mawr Hospital following 

an automobile accident. She suffered a fractured ankle and multiple con- 
tusions. During her recuperation in the ward, a dental consultation was re- 
quested and the following history was elicited. 


Vig. 1. 


Upon examination of the oral cavity, the patient was found to be edentulous. 
Satisfactory vuleanite dentures had been worn for over four years. The oral 
mucosa, including the ridge area, was normal in appearance; however, the pa- 
tient gave a history of repeatedly having pieces of bone work through one area 
in the mandible. She indicated the lower left molar area as the site of the lesions. 


*Attending Dentist, Bryn Mawr Hospital, Bryn Mawr, Pa. Assistant Professor of Oral 
Medicine, Dental School, University of Pennsylvania. 
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This she stated had been going on over the preceding four years, with greater 
frequency during the past 6 months. The trouble was said to have dated from a 
difficult extraction of a mandibular left first molar, which was removed at that 
time. Roentgenograms of the mandible taken on admission showed no bone 
abnormality. 

After the history had been taken, the patient produced a small jar, the 
bottom of which was filled with many particles (Fig. 1) of varying description 
purported to be the sequestra. The lack of visible evidence in the mouth of any 
bone defect and the rather amazing conglomeration of objects in the jar made 
the validity of the patient’s history questionable. 

Further examination of the particles contained in the jar showed a varied 
assortment of pieces of chop bones, chicken bones, fish bones, gristle, toothpicks, 
nut shells, small pebbles, and many other unidentified foreign bodies. There was 
apparently no human bone in the collection. The patient admitted to having ‘‘a 
suitease full’’ of these particles that had been collected over the preceding years. 
No other obvious mental aberration had been apparent since the patient’s ad- 
mission. 

Before psychiatrie consultation on the matter could be concluded, the pa- 
tient died suddenly of coronary embolism. 





Pharmacology and Therapeutics 


THE EVALUATION OF XYLOCAINE AS A NEW LOCAL 
ANESTHETIC 


MatruHew Lozirer, B.S., D.D.S.,* New York, N. Y. 


HE birth of modern local anesthesia took place with the demonstration by 

Koller of the anesthetic properties of cocaine in 1884, twenty-six years 
after it was isolated from the leaves of Erythroxylon coca by Niemann and 
Loessen. 

Alfred Einhorn in 1905 prepared Novocaine synthetically after his dis- 
covery that local anesthetic action of cocaine is attributable to the combina- 
tion of the benzoic acid radical and a basie nitrogen group. It was shortly 
after introduced into practice by Braun, who also, employing the principle 
suggested in 1885 by Corning, combined Novocaine with adrenalin, thus 
greatly multiplying its usefulness and creating the most satisfactory and least 
toxie of the many substitutes for cocaine. 

Novoeaine, being entirely nonhabit forming, noncumulative, considerably 
less toxic than cocaine and any of its derivatives, possessing the highly com- 
mendable property of not causing tissue irritation, when properly prepared 
and injected, being compatible with Adrenalin and readily soluble in isotonic 
salt solution, has practically fulfilled most of the principal requirements of an 
ideal local anesthetic agent. 

Since the discovery of Novocaine, a considerable number of substitute 
local anesthetics, mostly Novocaine derivatives were discovered, introduced, 
and tried, but because of one or more inherent faults, could not take the place 
of Novocaine; their use was primarily limited either to direct application to 
sockets, burns, wounds, or ulcers, where the nerve ends may be exposed, or 
where surface or topical anesthesia is desirable. 

Among the principal reasons for the steadily continued search for a sub- 
stitute for Novocaine remains the factor that while Novocaine, especially 
when it is combined with Adrenalin or some other vasoconstrictor, unques- 
tionably possesses most of the requirements so highly desirable in a local an- 
esthetic, it is equally true that it also lacks in some essential desirable qualifica- 
tions. When it is used without being combined with a vasoconstrictor, its 
anesthetic property is quite ineffective, and when it is used with a vasocon- 
strictor, it not infrequently and unpredictably gives rise to various systemic 
side reactions. Its duration is brief for the more extensive surgical procedures 


‘Received for publication May 23, 1949. 


*Former Visiting Oral Surgeon, Dr. T. W. Brophy’s Cleft Palate and Harelip Clinic. 
St. Joseph’s Hospital, Chicago, Ill.; Former Instructor in Oral Surgery, New York Post-Graduate 
Medical College Hospital; Former Attending Oral Surgeon, Bellevue Hospital. 
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and its stability in solution, when boiled, is very limited. When it is being 
employed in anesthetization of deeper structures, in surgical procedures re- 
quiring vigorous manipulations, or in anesthetization of tissue which was sub- 
jected to long-standing pathosis, it very frequently lacks in essential effective- 
ness. It occasionally causes dermatitis, while as a surface anesthetic it has 
proved itself completely ineffective, whether used alone or in combination with 
Adrenalin. 


Development of Xylocaine* 


In 1935 Erdtman and Léfgren' of Stockholm University started an in- 
vestigation of a group of anilides after noticing the anesthetic effect of an 
isomer of the alkaloid gramine, when tested on the tongue. After prolonged 
and systematic investigations Léfgren and Lundquist? in 1946 reported a com- 
pound w-diethylamino-2,6-dimethyl-acetanilide, with the structural formula, 


Cr. . 
(3 cq NHCO—CH—N (C:Hy): 


which was named Xyloeaine (LL 30). 

This synthetic compound is widely different in structure and is not re- 
lated chemically to the alkaloid cocaine, each possessing an entirely different 
arrangement of its molecules. Nor is Xylocaine, unlike the most frequently 
used derivatives of Novoecaine (Benzocaine, Tutocaine, Butyn, Metycaine, 
Larocaine, Pontoeaine, and Monoeaine), related from the chemical point of 
view to Novoeaine. This perhaps may in part explain the reason for the dis- 
tinet characteristics Xylocaine was found to possess, when it is compared 
with either Novoeaine or any of its most widely used derivatives. 


Investigations of Xylocaine 


After the discovery of Xylocaine, it was carefully examined by various 
experts, who reported their findings in various Swedish publications. Novo- 
caine, being at present the most universally used local anesthetic, was em- 
ployed by the investigators as a standard for comparison with the properties 
they had found in Xyloeaine. 

The pharmacologic, toxicologic, and physiochemical properties of Xylo- 
caine in animals were minutely examined by Leonard Goldberg, of the 
Pharmacological Department of the Caroline Institute in Stockholm. In the 
practice of general surgery it was evaluated by T. Gordh, at the Caroline 
Hospital in Stockholm. Bjérn and Huldt investigated the efficiency of Xylo- 
caine as a terminal dental anesthetic at the State Dental Institute and the 
Pharmacological Department of the Caroline Institute in Stockholm. Xylo- 
caine was also clinically observed in the practice of operative dentistry, ex- 
odontia, and oral surgery by Georg Bremer, of the University of Upsala, 
and by Ekmanner, Persson, and Strandberg, of Stockholm. 





*Xylocaine was discovered by Léfgren and Lundquist, and developed in the laboratories of 
\. B. Astra, Sidertilje, Sweden. 
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Properties of Xylocaine as Found in Study on Animals 


Goldberg*? in his studies of the properties of Xylocaine on laboratory 
animals, employing Novocaine and Pontocaine as the standard for compari- 
son, has established the following significant findings : 

1. The security coefficient for Xylocaine is two to four times higher than 
for Novocaine and, when referring to surface activity, five to ten times higher 
than for Pontoecaine. (Since minimum toxicity of an anesthetic is always a 
factor of paramount importance, the comparatively low incidence of toxicity 
in Xylocaine implied a low incidence of complications as well as a higher de- 
gree of all-around safety. ) 

2. Xylocaine is entirely compatible with Adrenalin. 

3. The addition of Adrenalin (1:100,000) to Xylocaine prolongs consid- 
erably, but not excessively, the duration of the anesthesia, as when compared 
with Novoecaine-Adrenalin. 

4. In infiltration anesthesia, the effect of Xylocaine, with and without 
Adrenalin, decidedly exceeds that of Novocaine. One-fourth per cent of 
Xylocaine seems to equal 1 per cent of Novocaine, and 1 per cent of Xylocaine 
seems to equal and even exceed the effect of 2 per cent of Novoeaine. 

5. Xylocaine shows precisely the same systemic effects on the respiration, 
circulation, and blood pressure as Novoeaine. When it is used without 
Adrenalin, Xylocaine lowers the blood pressure. When Adrenalin (1:100,000) 
is combined with it, a raise is noticed. 

6. Xylocaine is very compatible with the tissue it infiltrates; it does not 
cause necrosis, irritation, or any other damage. 

7. Xylocaine, pH;, proved to be considerably less irritating to the tissue 
when injected subcutaneously, as compared with Novocaine, pHs. 

8. Unlike Novocaine, Xylocaine is a potent surface anesthetic. Unlike 
Pontocaine, it is a safe surface anesthetic. While 1 to 2 per cent of Pontocaine 
caused hyperemia, engorgement, conjunctivitis, flow of tears, and fibrous 
exudate, when installed into the conjunctival sac, Xylocaine showed no irrita- 
tion whatsoever in concentration up to 8 per cent. 

9. Xyloeaine, unlike Novocaine and any of its derivatives,\shows no de- 
composition on being sterilized and is stable when stored. Being & very stable 
substance, Xylocaine is able to withstand autoclaving even in hig alkaline 
or acid solutions. 


Properties of Xylocaine as Observed in the Practice of General Surgery 


T. Gordh® investigated the properties and the effect of Xylocaine on pa- 
tients hospitalized for major and minor surgery, keeping a special record of 
each test, with notes as to the onset and duration of the anesthesia, the amount 
and concentration of the employed anesthetic solution, as well as the most 
important effects of subjective and objective nature, such as the local re- 
action, respiration, pulse, blood pressure, and the obtained anesthetic results. 
Various patients were subjected to wheal tests, intracutaneous, infiltration, 
conductive, spinal, surface, and therapeutic anesthesias. No untoward re- 
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action of tissue was observed in any of the several hundred operated cases 
in which Xyloeaine was employed, with and without Adrenalin. The concen- 
trations of Xylocaine used were 14, %, 1, and 2 per cent, while the Adrenalin 
content was mostly 1:100,000 and 1 :50,000. 

Still other investigators have employed Xylocaine with fine results in 
eaudal and continuous caudal, lumbar, peridural and continuous peridural 
analgesia, spinal and continuous spinal anesthesia, saddle block, spinal anes- 
thesia, intravenous anesthesia with 2 per cent Xylocaine with and without 
glucose and 2 per cent Xylocaine with and without Adrenalin in continuous 
drip and injections. Low incidence of hypotension was evident during the 
anesthesias. 

It was found that Xylocaine, when it was used in infiltration, as com- 
pared with correspondingly same volume and concentration of Novocaine, sets 
in anesthesia more rapidly, its duration being more lengthy and the anesthesia 
itself decidedly more satisfactory, especially when adrenalin was combined 
with the agent. 

Xylocaine was also found to be a pre-eminently satisfactory conductive 
anesthetic, apparently having a marked affinity for the sensory and para- 
sympathetic nerve fibers and less affinity for the motor nerves, hence 
diminished discomfort for the patient. 

As a surface anesthetic, Xylocaine, as compared to Pontocaine, was found 
to be decidedly better, safer, and as effective. A 2 per cent solution of 
Xyloeaine-Adrenalin produced a rapid and satisfactory surface anesthesia 
of the throat, larynx, and trachea in intubation and bronchoscopy. Unlike 
Pontoeaine, it demonstrated low toxicity and was completely free of any 
tissue irritation. Still other investigators have used Xylocaine as a surface 
anesthetic in the peritoneum of the abdomen with excellent results. 

As to the toxie reactions of Xyloeaine, it was found that with the two 
exceptions where admittedly deliberate overdosing of Xylocaine (1.35 and 3.0 
er., respectively), without combining it with Adrenalin was instituted, and in two 
other cases in which some transient nausea occurred after the anesthesia, no 
untoward effects of any kind were observed. It may be of interest to note that 
Xyloeaine was used, with and without Adrenalin, entirely uneventfully and 
suecessfully in patients in whom toxic reactions and oversensitivity had previ- 
ously been consistently experienced in connection with Novocaine and with 
Pontoeaine anesthesia. 

A very significant factor observed in Xylocaine is its superiority to Novo- 
caine potency, even when it was employed without combining it with Adrenalin 
in patients in whom the use of that drug was contraindicated. 

It was ascertained that the dosage of Xylocaine is at all times the same 
as that recommended for Novoeaine, and wherever the amounts used were not 
in excess of 1.0 gr., toxie reactions were not observed. 

In summarizing his findings, Gordh said: 


‘Experience hitherto indicates that in xylocaine we have acquired an anesthetic that 
has distinct advantages as compared with anesthetics already adopted. It well fulfills the 
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standard requirements for an ideal local anesthetic. It has low toxicity, does not irritate the 
tissue, is soluble in water, sterilizable and permits the addition of adrenalin. Xylocaine, more- 
over, has a strong and rapid effect, a long duration and, in short, in my opinion, the most 
ideal of the local anesthetics hitherto employed.’’ 


The Properties of Xylocaine as a Dental Terminal Anesthetic 


To determine the efficiency of Xylocaine as a dental terminal anesthetic 
as compared with Novocaine, Bjérn and Huldt®" conducted a lengthy series 
of experiments. In these investigations only the effect of the anesthetic agent 
on the pulps of teeth and the infiltrated gingival tissue was being tested. The 
teeth used here contained clinically healthy pulps yielding approximately normal 
threshold values to stimulation by electric current. The investigations consisted 
of attempting to determine through tabulations the duration, or the time elapsed 
between the onset and the return of sensitivity, the analgesia extent, or the num- 
ber of teeth as well as the size or area of the surrounding soft tissue affected 
through one single injection, the analgesia latency, or the time elapsing between 
the end of the injection and the appearance of maximum analgesia, and the 
analgesia frequency, or the percentage of cases in which adequate analgesia was 
apparent. 

The findings and other data obtained from the investigations with regard 
to solutions of the same strength and volume were as follows: 

1. The analgesia duration obtained with Xylocaine-Adrenalin was much 
longer than that obtained with Novocaine-Adrenalin. 

2. The analgesia extent or the spread of the anesthesia obtained with 
Xylocaine-Adrenalin was considerably greater than that obtained with Novo- 
caine-Adrenalin. 

3. The analgesia frequency obtained with Xylocaine-Adrenalin was much 
higher than that obtained with Novocaine-Adrenalin. 

4. The analgesia latency obtained with Xylocaine-Adrenalin was slightly 
shorter than that obtained with Novocaine-Adrenalin. 

5. The efficiency of neutral Xyloeaine-Adrenalin solution was found to 
be essentially the same as of an acid (pH;) Xylocaine-Adrenalin solution. 

6. The average duration of anesthesia of the soft tissue with Xylocaine- 
Adrenalin was about one and one-half times longer than that obtained with 
Novoecaine-Adrenalin. In relation to tooth analgesia, the duration of soft 
tissue anesthesia obtained with Xylocaine-Adrenalin was much shorter than 
that brought about with Novoecaine-Adrenalin. (Analgesia in the upper lateral 
incisors with Xylocaine-Adrenalin was about two and one-half times longer 
than that obtained with Novocaine-Adrenalin.) The itching, cribbling, and 
other similarly unpleasant paresthesia-like sensations frequently encountered 
during the disappearance of anesthesia in the soft tissues, where Novocaine- 
Adrenalin was being used, were rarely experienced with Xylocaine-adrenalin. 

7. A comparison of the efficiency of Xylocaine (2 per cent) with and without 
Adrenalin showed that combining Xylocaine with Adrenalin greatly increased 
the frequency, duration, and extent of the analgesia. It was also observed that 
an inerease of the Adrenalin content proportionally increased the analgesia 
efficiency. Employment of 2 per cent Xylocaine without combining it with Ad- 
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renalin resulted in analgesia of short duration in 60 per cent of the lateral 
incisors, while 2 per cent Novocaine without Adrenalin failed to render analgesia 
in every single instance. 

Still other investigators have used Xyloecaine-Adrenalin (1:50,000) with 
complete success in preparation of cervical cavities, excavation of hypersensi- 
tive dentine and deep-seated scaling. 


The Properties of Xylocaine as Observed in Oral Surgery, Exodontia, and 
Pulp Extirpation 


A elinieal investigation of Xylocaine, extending over a period of several 
years, in the practice of oral surgery, exodontia, and pulp extirpation was 
carried out in private and institutional practice by Bremer, Persson, Ekmanner 
and Strandberg.’* The investigation comprised 1,575 injections of Xylocaine 
without combining it with Adrenalin, and 5,000 injections of Xylocaine-Adrena- 
lin solution for pulp extirpation, root resections, cyst and other enucleations, 
removal of third molar impactions, and various other surgical procedures. 

The most significant findings derived from the investigations of the 
properties of Xyloeaine, as compared with Novocaine, can be summarized as 
follows: 

1. In patients in whom the employment of Adrenalin was for one reason 
or other contraindicated, Xylocaine alone was employed in short operations 
with satisfactory results. 

2. The extremely rapid onset of anesthesia after the injection was very 
apparent at all times. 

3. The rapid and effective penetration of Xylocaine-Adrenalin in the 
anterior region of the mandible, obtained through infiltration, obviated the need 
for block anesthesia in many a ease. 

4. The extent of the anesthetized area was found to be considerably larger 
with Xylocaine-Adrenalin than one obtained from an injection of a similar 
amount and strength of Novocaine-Adrenalin. This property obviated the 
need for additional anesthesia in anastomosis, and it generally resulted in an 
all-around better and more satisfactory anesthesia; also, the exact placement 
of the needle became less important with this property. 

5. Patients in whom it was ordinarily difficult to obtain satisfactory 
anesthesia with Novoecaine-Adrenalin were anesthetized without apparent diffi- 
eulty with Xylocaine-Adrenalin, especially where the percentage of the 
Adrenalin was increased to 1 :50,000. 

6. Xylocaine was used with considerable success as a surface anesthetic 
to control gagging and nausea while taking impressions, and in intraoral 
roentgenography. All of the annoying symptoms would disappear rapidly 
after painting the soft tissue with 2 per cent Xylocaine alone or with Xylo- 
caine-Adrenalin. 

7. It was quite noteworthy that in 87 patients, who ordinarily and at all 
times reacted poorly to Novoeaine-Adrenalin, showing severe general reactions, 
satisfactory anesthesia, accompanied only oceasionally by sporadic light faint- 
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less, but without sign of collapse, was obtained with Xylocaine-Adrenalin. 
The remark, ‘‘What did the injection contain? This was the first time that 
I have experienced no discomfort from an injection!’’ has frequently and 
spontaneously been asked by these patients. 

These undesirable side actions, not always serious, but always unpleasant 
to patient and operator, were usually absent with Xylocaine-Adrenalin, even 
with the Adrenalin content as high as 1:30,000, indicating that it is not always 
the Adrenalin or some other vasoconstrictor that is responsible for the brought- 
on systemic reaction. (Tainter and Throndson [1941]** showed that Monocaine 
with an Adrenalin content of 1:75,000 more frequently affects the general 
condition than Novoeaine with an Adrenalin content of 1 :50,000. ) 

My personal experience with Xylocaine-Adrenalin,* based upon 1,950 opera- 
tive cases, with the employment of the 2 per cent solution with either 1:100,000 
or 1:50,000 of Adrenalin, substantiates and coincides with the findings of the 
other investigators. The fact that Novoeaine-Adrenalin is a weak anesthetic 
has been long recognized and accepted as such. The fact that neither 
Novoeaine-Adrenalin nor any of its most widely used derivatives consistently 
possess adequate potency and duration, when employed in all types of surgery 
where a local anesthetic is indicated, as well as in the more complex cases of 
exodontia, is by now well realized. It is unfortunate, indeed, that this 
significant limitation often leads to keen dissatisfaction and disappointments 
in patients, who experience pain and discomfort during an operation. Conse- 
quent requests for a general anesthetic (sometimes for operations in which a 
general anesthetic may be contraindicated) are only too frequently being ex- 
pressed, principally because of some past unforgetably unpleasant experience 
with a local anesthetic. The operator’s uncertain explanation that the patient 
happens to be immune to the action of the drug does not always, of course, 
hold true. 

Even the adoption of stronger solutions of Novocaine with a vasoconstric- 
tor, which, incidentally, proved to be quite safe and a more satisfactory anes- 
thetic agent than the conventional 2 per cent solutions, fails many a time to 
render satisfactorily enough analgesia. 

While Bremer et al., after examining Xylocaine, adopted it primarily be- 
cause of its innocuousness as to systemic side reactions, my personal interest 
and preference for Xylocaine, in addition, of course, to its many other admir- 
able and distinctive properties, lies in the fact that this anesthetic has proved 
itself to be practically the only agent which rarely fails to produce adequate 
analgesia in places where apparently everything else has hitherto seemed to 
fail. With the usual volume of the 2 per cent Xylocaine-Adrenalin, no discom- 
fort to any noticeable degree was being experienced, when considerable 
pressure was applied to osseous and tooth structure in cases in which large 
periosteal flaps were retracted or during the final stages of suturing after some 
lengthy surgical procedure. During deep enucleations, in cases of long-stand- 
ing pathosis, where ordinarily to improve analgesia additional subperiosteal in- 
jections have to be resorted to, these not infrequently supplemented with a 


*Supplied by Astra Pharmaceutical Products, Inc., New York. City. 
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general anesthetic, Xylocaine-Adrenalin was found to be, as a rule, adequately 
potent and the initial injections quite sufficient. 

As to the duration of Xylocaine-Adrenalin, it has been my finding that 
in no case was the action of the anesthetic unduly prolonged. Usually, within 
one or two hours after an operation the return of complete normal sensation 
was in evidence. This moderate additional postoperative analgesia period, 
unobtainable with Novocaine-Adrenalin, was found at all times to be an asset 
to the patient’s comfort, and just when he is mostly in need of it. 

I am not fully in agreement with Bremer et al., who state that Xylocaine 
with the Adrenalin content of 1:50,000 often gave much too profound anes- 
thesia ‘‘for general purposes.’’ Since profound analgesia results in rendering 
surgery painlessly and since operating painlessly is a condition sine qua non 
for any humane operator, providing, of course, it does not in any way inter- 
fere with the safety factor, obtainance of profound analgesia is at all times 
desirable. Besides, the pain threshold being variable and unpredictable with 
each patient, rendering more adequate analgesia than the case on hand may 
possibly require should be the rule of the cautious operator, who is quite aware 
of the fact that what appears at first to be a simple surgical procedure may 
prove to be a considerably more complicated one, requiring more profound 
analgesia. 

I have repeatedly employed Xylocaine-Adrenalin in patients with various 
major systemic involvements, such as nephritis, extreme hypertension, and 
various types of eardiae pathosis, without ever encountering any apparent 
side reactions attributable to this anesthetic agent per se. Exactly the same 
ean be said regarding absence of untoward incidents after the operation, such 
as abnormal bleeding, swelling, or pain. 

It may be of interest to note that Xylocaine-Adrenalin does not apparently 
cause dermatitis (possibly a form of allergy), as Novocaine and some of its 
derivatives occasionally do. After thousands of injections with Xylocaine, 
occurrence of this phenomenon has not as yet been reported. Additional in- 
formation on this important question will undoubtedly be forthcoming. 

Finally the trade product of Xylocaine has an osmotic pressure so ad- 
justed that the solution does not cause plasmolysis or hemolysis. 


Conclusion 


The introduction of Xylocaine in the practice of the various branches of 
major and minor general and oral surgery, as well as exodontia and operative 
dentistry, is a decided advance in the science and practice of local anesthesia. 
The exclusive properties of this new anesthetic agent, as compared with 
Novoeaine and its most widely used derivatives, are of significant importance 
to the practitioner, whose constant aim and duty are to render as little pain 
and discomfort to his patients as is consistent with safety. The exhaustive in- 
vestigations of all the properties of Xylocaine already made and recorded by 
various investigators and experts in their respective fields, and its employ- 
ment on thousands of private and institutional patients with consistent suc- 
cess, convince me, together with the other investigators, that Xylocaine is the 
local anesthetic of choice and is now ready for general adoption and use. 
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Anesthesiology 


A PLEA FOR HIGH-OXYGEN INHALATION ANESTHESIA 
M. Hitwet FetpMAN, D.D.S., F.1.C.A.,* New York, N. Y. 


N ANESTHESIA, as in so many activities of life, we frequently overlook the 
obvious, and we go our way year in and year out, until suddenly we stop 
short and realize that something is amiss. We discover that the newer 
method of doing certain things is so much superior to the older method that 
we wonder why it took us so long to change. Thus it is with anesthesia— 
inhalation anesthesia, to be exact. 

For more than one hundred years, nitrous oxide has held sway over an- 
esthetic procedure in America as well as in Europe, where it was first intro- 
duced by the American dentist Evans, in Paris, by way of his friend Colton, 
who had opened the first office in the world in the City of New York in 1863 
for the administration of nitrous oxide for extraction of teeth. During all this 
period, anesthetists have worked on the assumption that somehow or other the 
body was able to extract oxygen from the nitrous oxide molecule sufficient 
for its metabolism. 

Admixtures of small percentages of oxygen were suggested by scientific 
researchers like Andrews and Bert, but, at most, rarely did the quotient of 
oxygen delivered along with nitrous oxide exceed 7 to 10 per cent of the in- 
halant gas mixture. That the profession at large is stili employing a restricted 
oxygen technique seems only too evident. 

In a foreword written for Courville’s book The Untoward Effects of 
Nitrous Oxide Anesthesia, Dr. Yandell Henderson, Late Professor of Applied 
Physiology at Yale University, said: 

‘*Asphyxia is one of the hazards inherent in all forms of anesthesia. But with no 
other anesthetic is this hazard so notable as with nitrous oxide. It is even believed that full 


anesthesia cannot be induced with nitrous oxide without an accessory partial asphyxia. Never- 
theless, for many years nitrous oxide was considered to be the safest of all anesthetics.’’ 


Dr. Courville has written a really remarkable book about the effects of 
nitrous oxide. It warrants study and serious thought by everyone concerned 
with the welfare of patients durng anesthesia, as well as after an anesthetic 
experience. Dr. Courville has made an exhaustive study of brain tissue follow- 
ing asphyxial episodes of low oxygen mixtures of nitrous oxide. His con- 
clusions are worth repeating here: 


‘*Cerebral manifestations following inhalation of nitrous oxide have been recognized for 
almost one hundred years. Appreciation of the fact that the peculiar nervous and mental 


Presented for the Twenty-fourth Congress of Stomatology, Catania, Sicily, April 20, 1949. 


*Chief of the Dental Department, Lincoln Hospital, Department of Hospitals, City of New 
York; Author of Textbook Ewodontia; Founder, and Executive Secretary of The American 
Society for the Advancement of General Anesthesia in Dentistry. 
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symptoms were related to those known to be due to oxygen want is a relatively recent advance- 
ment. The story that has led to the establishment of this entity of cerebral anoxia following 
nitrous oxide-oxygen anesthesia is one of the most entrancing in the field of anesthesia. Ex- 
perimental evidence has accumulated to support the conception that while nitrous oxide gas 
does exert some specific depressant central effect, its success as an anesthetic in major opera- 
tions is largely due to an accompanying anoxemia. As a matter of fact, its toxicology is pre- 
dominantly if not entirely that of the associated asphyxia rather than the specific action of the 
gas.’’ 


Even F. W. Clement, in his recent book on nitrous oxide anesthesia, made 
the admission that : 

‘¢. . . it is now generally held that nitrous oxide does of itself exert some anesthetic 
action, and that when the gas is administered with relatively low concentrations of oxygen, 
the mild anesthetic action of the gas is thereby reinforced by varying degrees of hypoxia.’’ 
The conclusions of Brown, Lucas, and Henderson in the Journal of Pharma- 
cology, volume 31, 1927, state that ‘‘true or surgical anesthesia is obtainable 
only by some accompanying degree of hypoxemia.’’ 

Clement defended hypoxemia as follows: 


‘*Tt may be said that nitrous oxide does have narcotic action, probably mild, and that 
this anesthetic action may be enhanced by safe degrees of hypoxia.’’ 


My late revered friend Dr. James T. Gwathmey always stressed the fact 
that anesthesia should interfere as little as possible with the physiologic fune- 
tions of the body. Since oxygen is the essential factor in the normal metabolic 


picture, it would seem that the idea should be universally acceptable that if 
an anesthetic experience is possible without denial of full atmospheric oxygen, 
it should be so administered. But we read text after text and article after 
article in the current literature, only to find repeated (and frequently in 
identical language) that cyanosis is not a dependable guide in anesthesia, and 
that we may disregard its implications, either for safety or for danger. 

Aside from the fact that our bodies require 20 per cent oxygen for normal 
physiologic needs, we certainly should not subject our patients during anes- 
thesia to the added strains of functioning in an atmosphere of reduced oxygen. 
A high percentage of oxygen permits any ordinary heart to function with 
greater ease under the burdens of the unconscious state, and the ailing heart 
certainly is helped materially. 

A safe guide for the dental anesthetist should be this: Consider every 
patient a cardiac problem, administer a richly oxygenated inhalant volume, 
and never reduce the oxygen quotient below the atmospheric 20 per cent. 

The fetal heart and brain are especially sensitive to oxygen lack. I can- 
not conceive of the rationale of administering an anesthetic agent to a preg- 
nant woman, either for the removal of a tooth or for. childbirth, with a re- 
stricted oxygen quotient. Yet it is done by those who do not supplement their 
nitrous oxide with an agent such as ethyl ether, or ethylene, or Vinethene, in 
order to be able to increase the oxygen percentage. 

Schreiber, of Detroit, Michigan, has traced the life histories of hundreds 
of mentally deficient children who were brought to him for consultation. 
These studies were traced back to their date of birth. His observations tend 
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to relate the anesthetic administered to the mother at delivery with the sub- 
sequent impaired function of the child, whose brain was deprived of oxygen 
sufficiently so, as to result in permanent damage to the sensitive brain tissue. 
During a ten-year period, Jan. 1, 1928, to Dee. 31, 1937, 685 patients were seen 
in whom a relationship was suspected between the manner of birth and the 
later neurologic manifestations of damage to the brain. Most of these chil- 
dran were seen at The Children’s Hospital of Detroit, Michigan. Of the 685 
children, 131 were seen because of convulsions, 69 because of spasticity, 130 
for mental retardation, 248 because of combinations of these symptoms, and the 
remaining 107 for miscellaneous neurologic conditions. Schreiber found that 
in the majority of cases studied, there was evidence of apnea at birth. In all 
cases with apnea at birth there was evidence of cerebral damage. 


Prof. Alvan L. Barach, of the College of Physicians and Surgeons of 
Columbia University of the City of New York, wrote in his excellent text 
Inhalation Therapy: 


‘*Fetal anoxia in the period before delivery is the cause of many still-births, and also 
of death in infants who die shortly after delivery, due to cerebral pathology inflicted by 
severe anoxia during delivery. Fetal anoxia may be caused by interference with the maternal 
supply of oxygen; also by factors which prevent the fetus from receiving oxygen. In the 
first category is included the low oxygen concentration present in certain anesthetic mixtures 
of nitrous oxide. Although nitrous oxide is of inestimable value in preventing labor pain, it 
may be administered with a low concentration of oxygen so continuously that the mother ex- 
periences anoxia for a prolonged period.’’ 


Dr. Rovenstine and Dr. Barach, in the Journal of Anesthesiology, Septem- 
ber, 1945, said regarding the oft-repeated remark that considering the great 
number of nitrous oxide administrations, the reported fatalities are rather few: 


‘‘The mortality and morbidity following nitrous oxide anesthesia in hospital practice 
is apparently not high when determined from reported statistics. This may be true, but there 
is much misleading information accumulated, since it is frequently the practice to consider as 
anesthetic deaths only those that occur in the operating room or soon thereafter. Moreover, in 
hospital practice, if there is evidence of asphyxia during nitrous oxide anesthesia, the usual 
practice is to add another agent which may then be held responsible for any untoward results. 
The mortality and morbidity statistics for nitrous oxide-oxygen anesthesia in office and 
clinie practice are difficult to obtain, since reports from these sources are infrequent and inade- 
quate. If statistics are collected from the files of daily newspapers, the representatives of 
insurance companies, and the personal reports from confreres, anesthetists must admit it is 
not negligible. Newspapers usually publish reports when the subject has sufficient prominence 
to merit a ‘story.’ Since deaths do occur not infrequently during and as a result of nitrous 
oxide anesthesia, one must assume that technical errors are often committed, or the present 
approved principles for administering nitrous oxide are themselves at fault.’’ 


Perhaps the far more serious aftereffect of a restricted oxygen anesthetic 
is that of the survival of the individual, rather than his death under anesthesia. 
Results such as these are difficult to record, as can be imagined. The fact 
that a number of such sad results have been definitely related to anoxic ef- 
fects of anesthesia points to their much greater prevalence than the literature 
describes. 


The heart, like the brain, is acutely sensitive to lack of oxygen. Cardi- 
ologists use a mixture of 90 per cent nitrogen and 10 per cent oxygen to test 
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for coronary insufficiency. This is approximately the formula for nitrous 
oxide and oxygen proportions commonly in vogue today. Manifestly, this 
proportion of 90 per cent nitrous oxide with 10 per cent oxygen is not con- 
ducive to comfortable induction, to say nothing of the dangers attending a re- 
stricted oxygen inhalant volume for the patient who is already handicapped 
with cardiac insufficiency. It is possible to bring on an embarrassing situa- 
tion to say the least. 

It is my belief that we should proceed with our anesthetic induction as 
if every patient had cardiac disease, that is, handicapped so far as cardiac 
function and capacity. Many patients come to us with acknowledged and 
known disabilities. Others may have these same disabilities and be unaware 
of anything being wrong. For both classes of patients, it is my procedure to 
administer a high oxygen volume, much higher than the percentage of oxygen 
found in the atmosphere. The amount I administer is 50 per cent. This, as 
you see, is more than double the available oxygen in ordinary atmospheric 
respiration. Such a high oxygen mixture facilitates respiration, whether the 
patient be handicapped or not. If the patient has cardiac disease, the respira- 
tory function is aided. If the patient does not actually need the high oxygen 
quotient, no harm can be done. Since it is my belief, re-enforced by the 
opinions of leading cardiologists, physiologists, and anesthetists, that most 
patients with cardiac disease, with the sole exception of those suffering from 
heart block, can successfully undergo a general anesthetic experience, the 
wisdom of administering a high oxygen quotient in our inhalant volume is 
readily seen. All that is needed is that our cardiae patient desires to have 
inhalation anesthesia. I do not believe in foreing him to take it. A terribly 
disturbed patient makes a poor risk for general anesthesia. As a matter of 
fact, I much prefer to administer an inhalation anesthetic to a willing patient 
with cardiac disease than to a healthy, athletic individual who resists me. Such 
a patient not only interferes with my necessary surgical manipulations, but also, 
by his mental stress and fear, may pour an excess of Adrenalin into his blood 
stream, with obvious results. 


The average length of an anesthetic experience for dental surgery is not 
too much to warrant the ofttimes disturbing cardiac examination. Listening 
to the heart sounds may be very interesting from an academic standpoint, but 
I find the need for this utterly unnecessary. The danger signals of the heart 
block are only too evident, and are readily observed by the anesthetist. One 
does not need anything but one’s own eyes to observe blue lips, puffy eyelids, 
extreme shortness of breath, swollen ankles, blue fingernails, to see the clinical 
picture of heart block and heart decompensation. For such patients local anes- 
thesia is preferable, but even local anesthesia is not wholly free from danger. 

Lundy, in his textbook Clinical Anesthesia, said with regard to anesthesia 
for heart patients : : 

‘‘There are many cases in which cardiac patients do better when the gas machine is 


used than when the open method of administration of volatile anesthetic agents is employed, 


perhaps because more oxygen can be administered with a machine than without. Since it 
i 
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cannot be predicted in which case this reaction will occur, it is advantageous to the patient, 
when the open drop method is being applied, if the color of the skin and the blood is not 
satisfactory to use the machine. . . . In the presence of serious cardiac disease, especially 
with decompensation, it is important that good color of the blood should be maintained by 
administering a sufficient amount of oxygen to the patient. . .. If the surgeon and the 
anesthetist observe that the patient’s blood is blue or black, or that blood pressure is too high 
or too low they can be sure that the anesthetic agent in use is not being applied so as to 
afford safety as well as anesthesia. In the presence of hypertension, the use of nitrous oxide 
is questioned because of the possibility that anoxemia will develop with consequent elevation 
of blood pressure.’’ 


Dr. Milton J. Raisbeck, a prominent cardiologist in New York and Profes- 
sor of Medicine at the New York Medical College, declared: 


‘Nitrous oxide is not a desirable anesthetic from the point of view of the heart, and 
I believe it is apt to throw an undesirable burden even upon a healthy heart. The reason for 
this is the fact that the oxygen content of the mixture which the patient breathes is less than 
the normal amount in the atmosphere. For a very brief anesthesia there is sufficient reserve 
in the average heart to take up this extra strain with no symptoms, but the subnormal heart 
might develop symptoms and certainly should not be subjected to the strain. We do not know 
when we are dealing with a subnormal heart in many cases.’’ 


The latter point is one that I wish to stress in closing this presentation. 
We do not know when we are dealing with a subnormal heart. For this 
reason, my position is rather a simple and quite logical one. Consider every 
patient a potential cardiac, and administer a high oxygen quotient with your 
anesthetic gases, whether they be nitrous oxide, ether, ethylene, or Vinethene. 
A restricted oxygen anesthesia is morally indefensible and scientifically un- 


justifiable. 


730 FirtH AVENUE. 





Oral Roentgenology 


LIPIODOL IN ROENTGENOGRAPHIC INTERPRETATION 


Report of a Case 


HARRISON M. Berry, Jr., D.D.S.,* PHILADELPHIA, PA. 


N ADJUNCT in the technique of making roentgenographie examinations 

of certain lesions in the oral cavity is the use of Lipiodol, a radiopaque 

material which greatly facilitates interpretation. Introduced in 1922 by 

Sicard and Forestier, iodized oils have been used as contrast media both in 
medical and dental roentgenography. 

One of the best of such compounds for use in salivary ducts, cystic cavities, 
sinuses, and fistulous tracts in the oral cavity is Lipiodol, 40 per cent iodine, 
which is a stable iodine addition product of poppy-seed oil, each cubie centi- 
meter containing 540 mg. (40 per cent by weight) of iodine. It is marketed 
in 1, 2, 3, 5, and 20 ¢.c. ampules; the 1 ¢.c. ampules are adequate for use in the 
dental field, as exposure to air causes rapid deterioration, producing a dark 
eolor. This is evidence of free iodine, and in such state should not be used. 
Normally the Lipiodol is a viscid fluid having a yellowish color; it may be 
rendered less viscid by the addition of ethyl oleate." 

The purpose of its use is to inject it into a cavity and to take appropriate 
roentgenograms of the region; being radiopaque, the region occupied by the 
oil will appear in the film as an opaque area, or a white shadow. Thus the 
boundaries of the cavity may be well visualized, determining its extent and 
its relationship to normal anatomical landmarks. 

Its effects on the tissues can be best explained by quoting some pertinent 
facts contained in a report by the Council on Pharmacy and Chemistry of the 
American Medical Association’ on iodized oils: 

‘*Todized oils . . . have the property of giving sharp shadows, but little local irritation, 
and practically no systemic effects. . . . Some iodized oils cause considerable direct irritation, 
especially the animal oils; but with the accepted medicinal brands the direct irritation is so 
slight that it has been demonstrated only for subarachnoid injections. ’’ 


Lipiodol is a medicinal brand of vegetable (poppy-seed) oil, and no ir- 
ritating qualities have been demonstrated in dental usage. Its absorption is 
rather slow in closed cavities, but it tends to leak out of cavities having an 
opening. With two exceptions the contraindicated injections mentioned in 
this report concern medical usage only, namely, subarachnoid, intratracheal, 
intrapleural, intrauterine, and intravascular injections. The two exceptions 


*Associate in Dental Roentgenology, School of Dentistry, University of Pennsylvania. 
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which concern dental usage are that it should not be used if it has become 
dark in color, and that excessive pressure should not be employed in its in- 
jection. Since Lipiodol is a viscous substance, it is only natural that the 
smaller the lumen of the needle the greater the pressure necessary to expel. 
Therefore, a needle of not more than 21 gauge should be used. If used sensibly 
about the oral cavity, it is harmless to the tissues, and its great value as a di- 
agnostic aid makes it worthy of greater usage in this region. 

Under normal conditions the oil will fill a cavity to its complete limits 
and reproduce its exact outline in the roentgenogram. Occasionally, however, 
as in the following case report where the oil does not completely fill the area, 
it may be assumed that one of the following conditions prevails and must be 
considered when interpreting such films: (1) insufficient quantity of oil in- 
jected to fill the cavity completely; (2) rapid leakage of oil out of the cavity; 
(3) technically its immiscibility with water sometimes prevents perfect out- 
lines if watery fluids are present; (4) if a thick material exists in the cavity, 
as sometimes does in a cyst which has a communication with the oral cavity 
and/or has become infected, the oil may be prevented from reaching all areas 
of the eyst. The first and second conditions are subject to control by proper 
injection technique. 


Fig. 1.—Lipiodol in 1 ¢c.c. ampules; file for opening ampules; syringe; 2l-gauge needles. 


The armamentarium necessary for Lipiodol injections consists merely of 
a Luer type syringe, with a 21-gauge blunt needle, and some cotton (Fig. 1). 
Its technique may be.illustrated in the following report of a case. 


Case Report 


A 17-year-old white male patient complained of a recurrent foul-tasting 
discharge in the maxillary left molar region. He stated that the condition 
had started about six months previously with intermittent drainage, but at 
the time of examination it drained constantly. At night he placed cotton over 
the ‘‘gum boil’’ to prevent swallowing the material. 
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Physical Examination.—Examination of the oral cavity revealed a fistu- 
lous opening in the gingiva over the distobuceal root of the maxillary right 
first molar. The tissues immediately surrounding the opening were slightly 
inflamed. Pressure about it produced a slow flow of thick, yellow fluid with 
a fetid odor. The first molar showed no response to thermal or electric vitality 
tests. 





Fig. 2.—A, Cyst before injection of Lipiodol. At a point distal to the second premolar 
the cyst wall rises vertically and then distally. The upper half of the cyst appears more 
radiopaque due to the heavy consistency of its contents. The radiolucent portion around the 
roots of the first and second molars, as seen in B, is the area which became filled with Lipiodol. 


Roentgenographic ExaminationA somewhat radiopaque mass was evi- 
dent in the inferior part of the maxillary sinus (Fig. 2, A and B). The normal 
anterior wall of the sinus was seen to extend down over the root of the second 
premolar. Midway between the root of this tooth and the mesiobuceal root of 


the first molar, the image of the floor of the sinus ceased abruptly; at this point 
a fine, sharp, radiopaque line rose and could be followed distally above the 
second molar. (Figs. 2, A and B, and 3, A.) The lower border extended into 
the trifureations of the molar ‘teeth. This was interpreted as an infected 
radicular cyst which had forece@ the floor of the antrum upward, the radio- 
pacity within the area being produced by the passage of rays through the pus- 
filled cystic cavity. As the posterior border of the cyst could not be demon- 
strated clearly, Lipiodol was injected through the opening on the gingiva. One 
cubie centimeter of the oil was drawn into the syringe and the air bubbles ex- 
pelled. A wisp of cotton was wrapped around the shaft of the blunt needle, 
and the needle was inserted gently upward and backward. The syringe con- 
taining Lipiodol was then attached to the needle and the entire cubic -centi- 
meter of oil was injected without pressure. As there was no backfire of oil 
(which meant the area was rather large), another cubie centimeter was then 
injected. Before the full amount of the second injection had been introduced, 
resistance to the flow was encountered and some oil started to leak out of the 
orifice of the fistula. The needle was withdrawn at this point to avoid inject- 
ing under pressure. As the needle was backed out, the wisp of cotton was held 
against the orifice and plugged lightly into it to prevent leakage. The cheeks, 
teeth, and gingivae were wiped with cotton to remove any oil which could cast a 
shadow on the film. 

Periapical and occlusal films were then taken (Figs. 3, B, and 4, A and B). 
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A radiopaque image was seen extending from the mesiobuceal root of the first 
molar to the palatal root of the third molar in the periapical film. The borders 
of the image produced by the oil did not coincide, however, with what could 
be seen of the borders of the cyst (Figs. 4, B, and 5). Likewise, in the occlusal 
film the median surface of the oil did not extend completely to the median 
border of the eyst (Fig. 3, B), which could only mean that the area contained 
either cystic fluid or a mass of infected material. As there was a communication 
with the oral eavity, the latter was the more feasible interpretation. 





Fig. 3.—A, Before Lipiodol. Median wall of cyst is outlined by arrows. B, After Lipiodol, 
seen as a radiopaque image over the roots of the second and third molars. The Lipiodol does 
not extend to the median wall of the cyst. 





A 6 


Fig. 4.—A and B, Lipiodol occupying the lower portion of the cyst. 


Operation.—Operation was performed under local anesthesia by Dr. 
Lawrence Curtis in the Oral Surgery Clinie of the Dental School, University 
of Pennsylvania. The first molar was removed, an incision made in the gingiva 
from a point above the second molar to the first premolar, and the flap re- 
tracted. An opening was made through the thinned buccal plate over the 
first molar and the cyst gently enucleated. Very little pressure was exerted 





1478 HARRISON M. BERRY, JR. 


for fear of perforating the thin layer of bone separating the cyst from the 
maxillary sinus. The walls of the cavity could then be clearly seen extending 
from a point slightly distal to the second premolar, upward to the level of the 
floor of the nose, and posteriorly to the wall of the tuberosity. Although the 
roots of the second molar were denuded of bone, this tooth was not removed 
at the time, the surgeon feeling that, if necessary, it could be removed at a 
later date. The flap was sutured in place, leaving a small opening in the first 
molar area. The postoperative course was normal, except for hemorrhage 
about four hours after the operation, which was controlled by a gauze pack 
placed in the vestibule of the mouth over the molar region. 


Fig. 5.—Lateral-jaw roentgenogram, showing Lipiodol occupying lower portion of cyst, outlined 
by arrows. 

Gross examination of the specimen revealed a fibrous sae partially filled 
with a mass of yellowish color and with the consistency of cream cheese. The 
central portion was more fluid and contained pus. The cyst had perforated 
the buccal plate of bone, allowing free access to bacteria which invaded and 
infected the contents of the cyst. At first the suppuration and pressure within 
the cyst produced periodic drainage through the opening, becoming constant 
in the latter stages. As time progressed the contents of the cystic cavity 
tended to become more solid from coagulated fibrin and (probably) choles- 
terol crystals, as is so frequently observed in radicular cysts.* This made it 
difficult for the Lipiodol to diffuse throughout the cystic cavity, and thus the 
discrepancy between the outline of the cyst wall and the opaque shadow pro- 
dueed by Lipiodol. 


Summary 


1. Lipiodol, 40 per cent iodine, is a nonirritating contrast medium valuable 
in roentgenographic interpretation. 
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2. A ease is presented in which an infected radicular cyst had forced the 
floor of the maxillary sinus upward. In this case the contents of the cystic 
cavity were of such consistency that the oil did not penetrate to the full extent 
of the cyst. 

3. In order that the roentgenograms may have the highest interpretative 
value, meticulous care must be exercised in the injection of Lipiodol, so that 
as much of the oil is introduced as can possibly be held within the cavity. 
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Oral Pathology 


DENS IN DENTE 
Report of Cases Including a Case of Bilateral Dens in Dente 
BERNARD Z. Rasrnowi1tTcH, D.D.S.,* Los ANGELES, CALIF. 


Introduction 


ASES of dens in dente have been reported for almost a century. It be- 

comes apparent that with improved means of diagnosis their discovery 

by roentgenographic means is routine. The complaint is usually pain or swell- 

ing with no apparent external exciting factor. Rventgenographie study will 
disclose the anomaly. 

Searcy (1948), in an excellent report, presented a good history of this 
anomaly. 

There are two theories about the etiological factors of dens in dente. In 
the first, developed by Kronfeld (1934) and elaborated by Kitchin (1935), 
the growth of the tooth germ is regarded as centrifugal in nature, and it is 
concluded that this anomaly represents retardation at one or more points of 
growth, resulting in invaginations or ingrowth of the tooth tissue, and the sub- 
sequent enclosure of these areas- by union of the projecting parts. This is 
often referred to as the coronal type. 

The second theory was developed by Swanson and McCarthy (1947). 
They do not believe that a dens in dente is a retardation in the growth of a 
portion of the enamel organ, but believe it is a proliferation of the cells, caus- 
ing an ingrowth of the enamel organ apically into the dentinal papilla. The 
proliferation into the dentinal papilla occurs during the stage of differentia- 
tion of the developing tooth germ at the inner enamel epithelium. 

Assuming Kronfeld’s theory to be correct and there is a retardation of 
growth of a portion of the enamel organ, the inner enamel should end at the 
cementoenamel junction of the outer tooth. This does not seem to be ac- 
curate, as the greater majority of sectioned teeth reported present evidence 
of the inner enamel extending a considerable distance apically from the ce- 
mentoenamel junction. 

Atkinson (1943), discussing the development of the permanent lateral in- 
cisor, showed that the environment of the developing tooth has a direct bear- 
ing upon anomalies. Constriction of the forming crown is caused by restric- 
tion on either side, often causing a pit to be formed on the lingual. As the 
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root continues to grow, it closes over the pit at about the cingulum, opening 
up again just below the height of the labiolingual extreme width. At times 
these openings are lined with enamel, and at other times the walls are just 
bare dentine. These are designated as true invaginations, and because of the 
quality and quantity of the enamel lining there is a tendency to caries as the 
pit opening allows access for debris and bacteria. Ten per cent of the jaws 
Atkinson examined have permanent lateral incisors more or less affected with 
these developmental defects. 


Case Reports 


Case 1.—R. W., a 13-year-old male patient, presented himself with a com- 
plaint of pain and swelling in the upper right cuspid area. A routine roent- 
genographic study revealed a typical dens in dente tooth with several internal 
cavities lined with enamel. Evidence of periapical infection necessitated ex- 
traction, and histologie sections confirmed the diagnosis. 


Fig. 1. Fis. 2. 


Fig. 1.—Histologic section of dens in dente (cuspid). En., enamel; D., dentine. 
Fig. 2.—Roentgenogram of dens in dente (cuspid). En.,’enamel; D., dentine. 


Case 2.—I. L., a 15-year-old female patient, presented herself with a com- 
plaint of redness, swelling, and occasional pain. Routine roentgenographie study 
showed an area of infection with an atypical-appearing tooth. The mother pre- 
sented a case history of a birth injury. Hypoplasia was evident on the upper left 
lateral incisor, cuspid, and first premolar areas, covering about one-half of 
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the crown, and in the second premolar, just about the occlusal one-fourth of 
the crown. The tooth presented an appearance of internal resorption of a 
pyogenic origin and was extracted. A histologic examination revealed internal 
enamel and dentine typical of dens in dente. Routine laboratory tests were 
requested, but not obtained. 


Fig. 3.—Roentgenogram of dens in dente (central incisor). En., enamel. 


A, 


Fig. 4.—A and B, Bilateral dens in dente (lateral incisors). 


Case 3.—R. C., a 12-year-old female patient, presented herself with a com- 
plaint of pain in the maxillary anterior region. The lip was swollen, as well 
as the anterior labial region. Routine roentgenographic study disclosed a case 
of bilateral dens in dente in the lateral incisors. Histologic sections of these 
teeth after extraction confirmed the diagnosis. 
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Case 4.—M. H., a 12-year-old male patient, presented himself for observa- 
tion. Routine roentgenographic study disclosed a deep, invaginated hour- 
glass pit on the lingual surface of the right lateral incisor. This was carefully 
burred and spooned to remove the earies and debris. In order to be sure that 
the area was completely excavated, an x-ray using the explorer as a diag- 
nostic wire was taken. 

The pit was carefully sterilized with Howe’s silver nitrate solution which 
did not show. It was then filled with copper amalgam in order to eliminate 
thermal shock. 


A. B. C. 


A, Roentgenogram of invaginated lingual pit; B, roentgenogram of excavation and 
diagnostic wire; C, roentgenogram of restoration. 


Discussion and Summary 
Tomes (1859), in a classic manner, described dens in dente as a develop- 
mental anomaly, and, though it has been quoted before, it has never been im- 
proved and is quoted here again so that more investigators may familiarize 
themselves with this condition : 


The defective tooth, although not necessarily the subject of any obvious deformity, 
is usually a little irregular in shape, and at some part slightly enlarged. The enamel in- 
vesting the crown may be, and often is, perfectly well developed; but we shall find upon 
the crown a slight depression, in the center of which is a small dark spot. If the tooth 
be divided through its long axis, it will be seen that the dark center of the depression is 
in fact the choked-up orifice of a cavity situated within the substance of the tooth, ex- 
ternal, however, and perfectly unconnected with the pulp-cavity. If the section be a 
fortunate one, we shall be able to trace the enamel as it is continued from the exterior of 
the tooth through the orifice into the cavity, the surface of which is lined more or less 
perfectly with this tissue. The layer of enamel which forms the surface of the cavity is, 
however, thinner, and less perfectly developed than upon the surface of the tooth, and is 
in some cases covered here and there with a small amount of cementum. 


Kronfeld, in his discussion, differentiated between fusion and dens in 
dente by pointing out that in fusion two teeth are involved and present a 
common pulp chamber or two pulp chambers surrounded by dentine and 
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enamel; in dens in dente there is an individual tooth involved, with only one 
pulp chamber into which is extended the ‘‘inner tooth’’ in which the enamel 
and dentine are in inverse order. 

While Atkinson showed that invaginations causing the deep pit in the de- 
veloping incisor are due to environmental pressures, this should be considered 
as of possible relationship in dens in dente, especially when bilateral cases are 
reported. It is to be noted that all of these bilateral cases are of lateral in- 
cisors; this may show a possible genetic relationship. It is also to be noted 
that Tomes described a slight depression in the center of the crown in which 
is a dark spot that is a choked-up orifice. All of the teeth considered in this 
report presented this condition. Attention is called to the high percentage 
of teeth which have these pits and should be eared for, lest infection result 
due to negligence. 

Swanson and McCarthy presented a logical discussion as to the forma- 
tion of dens in dente which is strengthened by the fact that the cavity of the 
‘‘inner tooth’’ is lined by enamel and then dentine in reverse order of their 
normal position. 

The author suggests a possibility that dens in dente may be formed by 
continued differentiation of some cells of the inner enamel epithelium within 
the developing tooth remaining attached to the developing tooth, somewhat 
similar to a tumor mass. This may be compared to remnants of the dental 
lamina which sometimes continue differentiation outside the tooth, forming a 


supernumerary tooth. 


Contrary to previous statements, the author does not believe this anomaly 
to be a rare occurrence, Lut believes that many cases are not reported and 
others go unnoticed. 
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Research 


THE EFFECT OF METHYL FOLIC ACID ON THE PERIODONTAL 
TISSUES IN RAT MOLARS (EXPERIMENTAL 
GRANULOCYTOPENIA) 


JENS JORGEN Pinpsore, L.D.S., CopENHAGEN, DENMARK 


Introduction 


N 1942, Spicer, Daft, Sebrell, and Ashburn’ showed that rats given Sulfa- 

guanidine or succinylsulfathiazole in purified diets developed slow growth, 
leucopenia, granulocytopenia, bone marrow hypoplasia, and, occasionally, 
anemia. These deficiency symptoms could be cured by administration of folic 
acid (pteroylglutamie acid).* In 1947 Franklin and others* published some 
studies on rats with a synthetic preparation which was called methyl folic acid 
and which had an action antagonistic to that of folic acid. They found in 
methyl folie acid-intoxicated rats a retardation of growth, a reduction of the 
percentage of hemoglobin, a marked reduction of the white cell count, and a 
greater reduction in the granulocytes than in the lymphocytes. Furthermore, 
necrotic and ulcerative changes in the oral cavity were found. A severe gingi- 
vitis was common, and many animals developed deep ulcerations at the mar- 
gins of the gums. Smears from bone marrow in the femur showed that methyl 
folie acid exerted ‘‘a very pronounced effect on the cytopoietic mechanism of 
the bone marrow.’’ 

In order to undertake a more detailed examination of the hematologic and 
periodontal changes arising as a result of the administration of methyl folic 
acid, a series of experiments were instituted, the results of which are to be re- 
ported here as far as the periodontal conditions are concerned.* 


Material and Methods 


In the experiments 68 white rats of the Wistar strain, aged 4 to 5 weeks, 
were used. The basal diet (in the following designated F.I), which was puri- 
fied, was composed as shown in Table I. 


TABLE I. COMPOSITIONS OF THE PURIFIED Diet (F.I) 








Glucose 70 Vitamin mixture 
Purified casein 20 Choline chloride 1 Gm. 
Salt mixture 4 Nicotinic acid 50 mg. 
Arachis oil + 1,600 I.U. \ Thiamine hydrochloride 10 mg. 
Vitamin A and 150 I.U. 3 Riboflavin 10 mg. 
Vitamin D J Calcium pantothenate 50 mg. 
Suecinylsulfathiazole 2 1 Pyridoxine hydrochloride 10 mg. 
Resp. phthalylsulfathiazole § Para-aminobenzoic acid 10 mg. 
Vitamin mixture 2 Vitamin K 5 mg. 
Glucose 20 Gm. 





: From the Department of Histology, The National Dental College of Denmark, and The 
Biological Laboratories of Medicinalco, Ltd. 

Read before the Danish Odontological Society, March 18, 1949. 

*The hematologic conditions were examined by J. Magnussen and J. J. Pindborg and 
will be published in Acta pharmacologica et toxicologica, 
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The basal diet was supplemented with varying amounts of folic acid and/or 
methyl] folic acid, as shown in Tables III, IV, V, VI, and VII. All the experi- 
mental animals received water ad libitum, and the weight was recorded once 
every week. After autopsy the skulls were cut sagittally, fixed in 10 per cent 
formalin, decalcified in 5 per cent nitrie acid, and, after having been washed 
thoroughly and dehydrated, embedded in eelloidin. Stains used were hema 
toxylin and van Gieson-Hansen. For histologic study of the molars only the 
upper jaw was utilized. The position of the molars in the lower jaw in relation 
to the incisor rendered sectioning to show all three molars in the preparation 
difficult. 

Results 


1. The Periodontal Tissues in Normal Rat Molars.—In each half of the 
jaw the rat has three molars, in the upper jaw situated distal to the incisors. 
Kig. 1 shows a low-power magnification of normal periodontal conditions in a 
rat. In Fig. 2 a higher magnification in the interdental papilla between the 
first and second molars is shown. The epithelial lining, the attachment to the 
cementum, the supra-alveolar connective tissue, and the alveolar bone are 
normal. Gottlieb’ has demonstrated that hair is very often bitten down between 
the molars of the rat. Fig. 3 shows such a hair which has been bitten down 
between the first and second molars in a rat on the basal diet. It is seen how 
the hair has caused downgrowth of the epithelium, subepithelial cellular in- 
filtration, and formation of calculus. Fig. 4 shows another case in which the 
hair has been bitten down in the middle of the interdental papilla. 

2. The Periodontal] Tissues in Rats on Basal Diet (F.1).—Table II shows 
that in three cases among the ten rats which were placed on the F.I diet, 
periodontal lesions have been ascertained which have been caused by the biting 
down of hair. The hairs bitten down have here given rise to inflammatory 
response. In the last column of Table II the percentage of mature granulo- 
cytes of some few of the rats has been caleulated in smears from the femoral 
bone marrow. The values are within the normal variations. 


TABLE II. RESULTS IN RATS FED THE BASAL Det, F.I 


AGE | EXPERI- | PER CENT 
BEGINNING | MENTAL HAIR IN CELLULAR MATURE 
EXPERIMENT | PERIOD | PERIODONTAL | INTERDENTAL | INFILTRA- GRANU- 
NUMBER IN DAYS | IN DAYS | CONDITIONS* PAPILLAE TION LOCYTES 
36 53 : rt 
36 53 
35 é 
35 
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*In this and the following tables, - means no deviations from normal; +, slight changes; 
++, moderate changes with ulceration of the majority of interdental papillae; +++, pronounced 
necroses; (+) that it has not been possible to make a definite diagnosis of the changes. 


3. The Periodontal Tissues in Rats on F.I Diet plus 5 Mg. Folic Acid 
Per Kilogram of Diet.—These results (Table III) resemble the findings in tlie 
preceding group. In two instances (124 and 125), deeper periodontal lesions 
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Fig. 1. 


Fig. 2. 


Fig. 3. 





Fig. 1.—Low-power magnification of the periodontal tissues in normal rat molars. 
Fig. 2.—Area between the first and second molars in Fig. 1 in higher magnification. 
4.) 





Note the slender interdental papilla, lined with epithelium. (Original magnification 16 x 

Fig. 3.—-Biting down of hair in otherwise normal rat. Note downgrowth of the epithe- 
llum along the hair, round-cell infiltration, and deposit of calculus. (Original magnification 
1 ) 
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were found with cellular infiltration of the type shown in Fig. 7. Also in this 
group the values of mature granulocytes are within normal limits. 

4. The Periodontal Tissues in Rats Placed on F.I Diet plus 1 Gm. Methyl 
Folic Acid per Kilogram of Diet.—Table IV shows that of the twenty rats 
placed on the diet containing methyl folic acid only three presented normal 
periodontal tissues. The remaining rats showed lesser and, particularly, 
greater pathologic changes differing significantly from the lesions arising out 
of the biting down of hairs. Fig. 5 shows the initial stage of the lesions: de- 
generation and beginning growth into the underlying layers of the epithelium 


TABLE IIT. RESULTS IN Rats FED THE F.I Diet Pius 5 Ma. Fouiic Acip 
Per KILOGRAM OF DIET 








| 
AGE EXPERIMEN- PER CENT 
BEGINNING TAL HAIR IN CELLULAR MATURE 
EXPERIMENT | PERIOD IN | PERIODONTAL | INTERDENTAL | INFILTRA- GRANULO- 
NUMBER IN DAYS DAYS CONDITIONS PAPILLAE TION CYTES 
9 35 52 
10 35 52 





132 3% 64 





TABLE IV. RESULTS IN Rats Fep THE F.I Diet Pius 1 GM. Metuyt Fouic ACID PER 
KILOGRAM OF DIET 








AGE PER CENT 
BEGINNING |EXPERIMENTAL MATURE 
EXPERIMENT PERIOD PERIODONTAL CELLULAR GRANULO- DIED OR 
NUMBER IN DAYS IN DAYS CONDITIONS | INFILTRATION CYTES SACRIFICED 


48 
39 
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Fig. 4. 


Fig. 6. 





Fig. 4.—Another form of biting down of hair centrally in the interdental papilla. Also 
in this case increased cellular infiltration and downgrowth of epithelium are seen. (Original 
magnification 10 xX 

Fig. 5.—Initial degenerative changes in the epithelium of the interdental papilla of 
rat placed on diet containing methyl folic acid. Note the lack of inflammatory response. 
(Original magnification 10 xX 4.) 

Fig. 6.—Next stage of the necrotizing process in methyl oe acid-poisoned rat. Note the 
lack of inflammatory response. (Original magnification 10 x 4.) 
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centrally in the interdental papilla, and slight necrosis on the top of the 
papilla. Figs. 6 and 7 present instances of more advanced stages in the form 
of increased necrosis and central downgrowth of the epithelium. In its final 


Fig. 7.—Central destruction of interdental papilla in methyl folic acid-poisoned rat. 
Deposit of calculus and accumulations of bacteria are seen, but no cellular infiltration. (Orig- 
inal maguifications 10 xX 4.) 

Fig. 8.—Low-power magnification of advance destruction of the periodontal tissues in 2 
methyl folic acid-intoxicated rat. 

Fig. 9.—Higher magnification of the area between the first and second molars in Fig. 8. 
The necrotizing process has now reached the part of the maxillary bone where it is adjacent 
to the apices of the roots. Note the continued lack of inflammatory response and the marked 
Howship’s lacunae in the bone. ‘(Original magnification 10 xX 4.) 
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stage the necrosis has attacked the greater part of the periodontal tissue, as 
shown in the low-power magnification of Fig. 8. Fig. 9 presents a higher mag- 
nifieation of the region between the first and second molars. The normal struc- 
ture of the tissue has necrotized, and instead the space is taken up by accu- 
mulations of bacteria, debris, and caleulus. Typical of the course of the necrotic 
processes seen in methyl folic acid-poisoned rats is a slight, or frequently en- 
tirely lacking, inflammatory response in the tissue adjacent to the necroses. 
The granulocytopenia present in these animals accounts for their reduced 
ability for defense, manifesting itself by a very small amount of mature granu- 
loeytes in smears from the bone marrow (Table IV). Fig. 10, A and B show 
the bone marrow between the roots of the first molar of the upper jaw of a rat 
on the F.I diet and of a rat on the F.I diet plus methyl folic acid. In the 
latter case the spongy bone of the jaw is the seat of osteoporosis; the bone 
marrow is hypoplastic and the cells have degenerated. In the more advanced 
stages the interradicular bone tissue has entirely necrotized, and the bone mar- 
row has been replaced by connective tissue. In the final stage also the pro- 
liferating connective tissue is necrotized. Fig. 11 shows the line of demarca- 
tion between necrosis and connective tissue interradicularly in the first molar 
of a methyl] folie acid-poisoned rat. 

5. The Periodontal Tissues in Rats, at First Placed on the F.I Diet plus 
Methyl Folic Acid, and Thereafter on the F.I Diet plus Folic Acid.—The re- 
sults concerning these four rats are shown in Table V. Even though all the 
animals exhibit periodontal lesions, the character is not so serious as in the 
preceding group. 


TABLE V* 








AGE PER CENT 
BEGINNING |EXPERIMENTAL MATURE 
EXPERIMENT PERIOD PERIODONTAL CELLULAR GRANULO- DIED OR 
NUMBER IN DAYS IN DAYS CONDITIONS | INFILTRATION CYTES SACRIFICED 


134 32 66 + 19 “* 

136 32 49 ++ d. 

137 32 66 + + 13 8. 

139 32 66 + 14 s. 
*Results in rats which were first placed on the F.I diet plus 1 Gm. methyl folic acid for 


thirty-five days, thereupon for fifteen days on the F.I diet plus 5 mg. folic acid, and, finally, 
for fifteen days on the F.I diet plus 50 mg. folic acid per kilogram of diet. 








Inflammatory response was present in two cases, indicating that the organ- 
ism is now, thanks to the administration of folic acid for thirty days, able to 
mobilize its defense forces. From the weight graphs shown in Fig. 12 it also 
appears that the rats gain weight after the diet is supplemented with folic acid. 
For comparison, the weight curves have been plotted for three rats on the F.1 
diet and for three rats on the F.I diet plus methyl folie acid. Also the granu- 
loeyte values show that the animals are improving; the values for the mature 
eranulocytes are between those found for normal and methyl folie acid-poisoned 
animals. 

6. The Periodontal Tissues in Rats on the F.I Diet Plus 1 Gm. Methyl 
Folic Acid and 5 Gm. Resp. 25 Mg. Folic Acid per Kilogram of Diet.—Table 
VI shows the results obtained, from which it is seen that the periodontal lesions 
are most pronounced in those rats which receive only 5 mg. folic acid together 
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Fig. 10.—Bone marrow interradicularly on the first molar in normal rat (A) and rat 
treated with methyl folic acid. (B). Note in the latter case the hypoplastic marrow and 
the initial destruction of the bone. (Original magnification 10 X 4.) 

Fig. 11.—Area interradicularly on the first molar where the bone marrow has been 
replaced by fibrous connective tissue rich in cells. Note the line of demarcation between this 
os — and the necrotic process extending from the gingiva. (Original magnifica- 
tion 10 X 4. 
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with methyl folic acid. There is, however, some inflammatory response on the 
part of the organism because of the 5 mg. folie acid, but it is only when an 
amount of 25 mg. folic acid is reached that sufficient protection is afforded 
against the destructive effect of the methyl folic acid. Only in two cases were 
there minor periodontal lesions among rats 33 to 40, and in both of these cases 
the animals reacted with a cellular infiltration. 


TABLE VI. RESULTS IN Rats FED THE F.I Diet PLus METHYL FOLic ACID AND 5 Ma., 
Resp. 25 Ma. Fouic AcID PER KILOGRAM OF DIET 








AGE HAIR IN 
BEGINNING EXPERIMENTAL INTER- CELLULAR 
EXPERIMENT PERIOD PERIODONTAL DENTAL INFIL- 
NUMBER IN DAYS DIET IN DAYS CONDITIONS PAPILLAE TRATION 


25 F.I diet plus 50 
26 1 Gm. methyl 49 
27 folic acid 49 
28 é and 5 mg. 49 
29 folic acid 49 
30 per kilogram 49 
32 of diet 49 
33 F.I diet plus 49 
34 1 Gm. methyl 49 
35 folie acid 49 
36 and 25 mg. 49 
37 folic acid 49 
38 per kilogram of 49 
39 diet 49 
40 49 




















Discussion 


In the discussion of the results obtained in the present work two questions 
immediately present themselves: (1) does a general condition of a similar 
character and the same periodontal lesions occur in man? and (2) have 
similar findings in rat molars in nutrition experiments been recorded previous- 
ly in the literature? 

Regarding the first question, the condition of the bone marrow, the low 
granulocyte figures, and the generally absent cellular infiltration in the peri- 
odontal tissues in the methyl folic acid-poisoned rats show that we are con- 
cerned with agranulocytopenia. Since to the author’s knowledge no previous 
works have been published on the effect of the experimental granulocytopenia 
on the periodontal tissues in the rat’s molars, it will be natural to examine 
whether in the case of granulocytopenia in man pathologic conditions have been 
found in the jaws resembling those described here. Only in very few cases of 
granulocytopenia, viz., in agranulocytosis, a microscopic description of the 
periodontal conditions has been given. In 1933 Bauer' described a ‘‘para- 
dentitis agranulocytotica’’ in a 27-year-old patient with an agranulocytosis 
caused by neoarsphenamine. This periodontitis was a rapidly advancing 
necrotizing process with destruction of the gingiva, periodontium, and al- 
veolar bone. In a supplementary work from 1946, Bauer* further gave a 
microscopic description of three similar cases of neutropenia (secondary 
agranulocytosis). He finds here that the necrotic lesions of the gingiva start in 
the tissue next to the gingival suleus and ‘‘spread from here toward the sur- 
face of the gingiva and into the periodontal membrane and the marrow of the 
alveolar process thereby destroying the tooth supporting tissues.’’ The illus- 
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trations accompanying Bauer’s paper show similar conditions as those de- 
scribed here. 

Regarding the second question, of the fat-soluble vitamins King* studied 
vitamin A on rats and found that a vitamin A deficiency results in hyper- 
plasia of the gum and subgingival epithelium with varying degrees of cell in- 
filtration and downgrowth of the epithelium below the enamel-cementum junc- 
tion. In the more severe cases deposits of tartar are found. In all cases the 
lesions were of a relatively superficial nature, which are not comparable to 
those reported here. 

Of the water-soluble vitamins Westin and Kalnins’ studied vitamin C. 
Normally it is estimated that the rats themselves are able to synthetize vitamin 
C, but none the less Westin and Kalnins succeeded in producing scurvy in the 
rat. These authors found, as a result of the vitamin C deficiency, a severe mar- 
ginal gingivo-alveolar osteitis and osteomyelitis in the molars. In 162 days of 
vitamin C deficiency the alveolar process around the molars was completely 
destroyed and the teeth lost. Even if thus in their extent the processes re- 
semble those described in the work presented here, there is, however, inter alia 
the difference that the organism, as wil! indeed also be seen in King’s® paper, 
reacts with a pronounced inflammatory response in the form of cellular infil- 
tration. 

Of quite another type, rather closely resembling the periodontal changes 
here deseribed, are the works of Wainwright and Nelson® and Ziskin, Stein, 
Gross, and Runne™ on pantothenic acid deficiency and zinc-intoxication, mani- 
fested inter alia by means of pantothenic acid deficiency. Wainwright and 
Nelson placed rats on a diet containing all the known constituents necessary for 
normal growth, with the exception of one of the components of the vitamin B 
complex, pantothenic acid. After forty-eight days on the experimental diet 
necrosing of the gingival epithelium occurred, and after the elapse of a longer 
period of time ‘‘the necrotic process had advanced deeply, destroying all 
epithelial cells of the interdental papilla and the underlying connective tissue 
down to the crest of the alveolar bone,’’ which in some few cases had been re- 
sorbed. A characteristic feature of all the experimental animals was the ab- 
sence of inflammatory response, as also described in the present work. The 
alterations observed by Wainwright and Nelson differ only in some few re- 
spects from those here reported. First, the changes in Wainwright’s cases set 
in somewhat later (after forty-eight days), while in the author’s cases it was 
possible to register even severe changes already after thirty-one days. Second, 
the epithelium in Wainwright and Nelson’s series of experiments seems to pos- 
sess a greater resistance to the necrotizing processes than was the case in our 
experiments, where the necrosis was often observed to have penetrated deeply 
into the connective tissue, with a total destruction of the epithelium. 

Ziskin, Stein, Gross, and Runne’? fed rats synthetic diets in order to test 
the effect on teeth of zine poisoning in suboptimal pantothenic acid diets. 
They found changes in the periodontal tissues of the molars, varying from 
simall neeroses on the top of the interdental papillae to extensive necroses with 
virtual exfoliation of the teeth in some cases. In most cases there was no cellu- 
lar reaction. Ziskin, Stein, Gross, and Runne’s results are in fact identical 
with those described in the present work, in so far as both series show acute 
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necroses without inflammatory response. However, while Wainwright and 
Nelson and Ziskin, Stein, Gross, and Runne obtained their results on the basis 
of a pantothenic acid deficiency, the alterations reported in the work here pre- 
sented have been caused by the intake of a substance which is antagonistic in 
its action on another of the members of the vitamin B group, folic acid. Com- 
mon to the two conditions are, however, the granulocytopenia and the peri- 
odontal changes. 

Wright and Welch™ showed that folie acid is needed by the rat for the 
proper utilization of pantothenic acid. The theory, therefore, may be advanced 
that the periodontal lesions observed in the present study be due to pantothenic 
acid deficiency caused by the methyl folic acid administration. In fact, the 
periodontal lesions found by the writer resemble those observed in primary 
pantothenic acid deficiency. Since the periodontal changes are relatively easy 
to produce by the administration of methyl] folic acid, this procedure may per- 
haps furnish a basis for further research into the significance of the vitamins 
for the periodontal tissues. 

Summary 


The administration of 1 Gm. of methyl folic acid per kilogram of diet to 
4-week-old rats caused granulocytopenia and, consequently, a severe debilita- 
tion of the general condition. Simultaneously, necrotic processes were seen 
in the periodontal tissue of the molars, which might become so pronounced 
that the supporting apparatus of the teeth is completely destroyed. Typical 
of the processes was the absence of an inflammatory response. The addition 


of folie acid (25 mg. per kilogram of diet) afforded protection against the 
deleterious action of methyl folic acid on the periodontal tissues. 


I am deeply grateful to Mrs. Fuglebaek for making the sections and to Miss I. Krag- 
balle for help in taking the photomicrographs. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA 
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(Continued from the November issue, page 1381.) 
Superior First and Second Premolars 


IG. 24 shows the types of superior first and second premolars that are 

usually seen. As the operations for the removal of these teeth are nearly 
the same, the extraction techniques are given together; any variation in proce- 
dure will be noted wherever it is in order. Attention was earlier called to 
some of the differences in their construction. Ordinarily considered a single- 
rooted tooth, a large proportion of superior first premolars present root 
bifureations which may be straight or angulated and which vary in length. 
In some, the separation involves only the apical extremity, while others present 
two divergent fully formed slender buceal and palatal roots, between which 
lies a broad osseous interseptum. Rarely does the superior second premolar 
have more than one root, although rudimentary bifurcations are occasionally 
noted. The mesial and distal root surfaces of these teeth are flattened. There- 
fore, the buecopalatal diameter is relatively broad. Usually the root ends, 
whether single or double, are conical in shape, but hypercementosis is not a 
rarity. It is essential that the existence of any anatomical peculiarity in the 
root formation of the premolars or their possible relation to the antral floor 
be determined prior to surgical interference. Correctly angulated and pro- 
cessed preoperative radiographs are a vital necessity in obtaining this informa- 
tion. 

Position of Patient and Operator.—The position of the patient in the chair 
and that of the operator are as previously described for extracting superior 
teeth. When operating on the right side of the arch the head of the patient 
is slightly turned toward the left, and when operating on the left side the head 
is inelined toward the operator. The fingers of the operator’s left hand in each 
instanee are so placed that they protect the patient’s cheeks, lips, and tongue 
against impingement from the operative instruments, stabilize the head, and 
retain the mouth pack in position. (Figs. 73, 74, and 75.) 

Forceps.—Standard Forceps No. 2 (Fig. 43) are the most suitable for the 
extraction of superior premolars and are adaptable to both sides of the arch. 
They are also used in the extraction of the root of the second premolar and the 
roots of the first premolar when they are firmly united, or when separated, 
if they are reasonably strong. These forceps, the beaks of which are known 
as the bayonet type, are made in several sizes by different manufacturers. 
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The operator may wish to select an extra pair to suit his individual taste. As 
supplementary instruments, Standard Forceps No. 10 and No. 11 (Figs. 47 and 
48) fulfill a most useful function in connection with these teeth and were 
originally designed for them. They are used for removing a superior premolar 
when in partial or complete buccal or palatal occlusion, and when a root is 
wedged between the adjacent teeth. Standard Forceps No. 1 or Allen Forceps 
No. 10 (Figs. 41 and 42) may be employed for premolar extractions if access 
is favorable, but are seldom used as the offset of the beak of these other forceps 
usually allows a more direct application in line with the tooth’s axis. 

Order of Extraction.—The extraction of the first premolar precedes that 
of the cuspid if.the latter is also to be removed. When the second premolar 
as well as included in the operation, its extraction precedes that of the firsi 
premolar and also that of the first molar if it too is to be sacrificed. 

Application of Forceps.—Again, as previously advocated, in all extrac- 
tions it is presumed that prior to the adjustment of the forceps a gingival flap 
has been released to conserve the integrity of the buccal soft tissues. The ap- 
plication of Standard Forceps No. 1 or Allen Forceps No. 10 described for the 
extraction of the six superior anterior teeth is comparatively simple owing to 
their beaks and handles being in the same line, but the application of the 
bayonet-shaped forceps with the beaks set about three-quarters of an inch out 
of line with the axis of the handles requires greater caution. They must be 
adjusted in direct line with the axis of the tooth to which they are applied. One 


beak is first passed well up under the gum on the palatal side. This is followed 
by placing the opposite beak under the buceal flap, being practically the same 
method of application as is made to the anterior teeth. Usually this attachment 
is accompanied with sufficient pressure against the process to assist in loosening 
the tooth. 


The mesial and distal application of the forceps is practicable only when 
the tooth on either side of the one to be extracted has been removed at the same 
sitting and a fracture of the premolar has occurred. 

Alveolar Application of Forceps.—Alveolar application to these teeth is 
easily made and quite often indicated. It pertains only to the buceal beak. The 
technique is the same as described for the anterior teeth. 

Extraction Movements.—With the exception of the inferior third molar, 
the first premolar is probably more difficult to extract without fracture than any 
other tooth in the mouth. Even the skillful operator will find it impossible to 
remove this tooth intact in every case. A partial excision of the buccal plate 
prior to extraction movements would, of course, minimize the probability of 
root breakage, but such a radical procedure is hardly warranted as a routine 
measure since simpler methods of handling the situation are usually available. 
The factors which invite such an accident are apparent. The root is often 
bifureated, at times only partially, but varying from a partial to a complete 
division, and, since even with excellent radiographic information at hand, it is 
often impossible to diagnose the exact conditions accurately beforehand, each 
operative movement should be made as though the roots were extensively 
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; Fig. 99.—Extraction movements for superior first and second premolars. A, Forceps 
(Standard No. 2) applied; B, first movement to the buccal side; C, reverse movement to the 
alatal side; D, tractile movement downward in line with the original position of the tooth. 
(After George B. Winter.) 
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separated. There again the ends of the roots may incline in a slight or pro- 
nounced mesial direction or in extréme distal deflection. This may result in a 
wide divergence or a curved union at their apices. In either instance, enclosed 
between them is a heavy bone partition. Frequently the tooth is very much 
constricted at its neck, the mesiodistal diameter at this point being less than one- 
half of the thickness of the crown. Any of these conditions demand dexterity 
on the operator’s part. 

With Standard Forceps No. 2 securely adjusted to the superior first pre- 
molar (Fig. 99, A), the first extraction movement is executed very cautiously 
to the buccal side (Fig. 99, B). The character of resistance that has been en- 
countered is noted, and the amount of pressure is estimated. It should be a 
little more forcible than the one to the buceal side. If the tooth has not been 
loosened, these movements are repeated until the attachment is broken up, and 
the tooth is removed from its socket by a tractile movement downward in line 
with its original position (Fig. 99, D). This last withdrawal action may vary 
slightly, however, as a certain amount of lateral pressure may be necessary to 
conform to an existent root curvature. If the roots are widely divergent or if 
the tips markedly curve toward each other, a slight swerving motion bucco- 
palatally coincident with the traction will often permit the removal of the tooth 
from its socket without fracturing the tips. Occasionally it is good practice, 
before attempting the final movements, to readjust the forceps higher on the 
tooth as space is gained. 

The same extraction technique applies to the second premolar, but it is 
not necessary to proceed with the same degree of caution as the root is seldom 
bifureated and the constriction at the neck is less. 


Palatal Displacement.—When a superior premolar is displaced partially 
or completely to the buceal or palatal side of the arch, extraction is usually 
complicated, especially with the first premolar, owing to its proneness to 
breakage. When displaced toward the palate, the amount of space between it 
and the adjoining teeth is carefully observed to ascertain which forceps will 
be most suitable for its removal. If space permits, Standard Forceps No. 2 
are used; the cases in which they are utilizable, however, are comparatively 
few, as the application of the beak to the buccal surface presents one of the 
difficulties to be overcome. Standard Forceps No. 10 and No. 11 were designed to 
meet this condition. In their application, the small beak is first adjusted as far 
up on the buceal surface as space will permit. The opposite beak is then 
brought over to engage the palatal surface. After the adjustment is accom- 
plished, a cautious movement is made palatally, the operator exercising care 
that the narrower beak does not slip and noting the amount of resistance 
offered by the tooth. If some access has been gained; a readjustment is made 
so as to bring the small beak as far as possible up on the tooth when a similar 
palatal movement is again executed. The space thus gained is taken up each 
time by a moderate buccal pressure. These movements are repeated until the 
tooth’s attachment has been broken up, when it is removed by a tractile 
movement as nearly as possible in the line of its axis. At this point a mesio- 
distal forceps application may be feasible. Greater force is permissible with 
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this tractile movement than is allowed in extracting the same tooth in normal 
occlusion. This technique, when permissible, is equally applicable to either 
the first or the second premolar. As in all cases where the gingival soft tissue 
is subject to impingement, it should be released with the periosteotome prior 
to foreeps application. In this instance it is the palatal gum which is involved. 

When the superior second premolar is completely displaced palatally and 
is in close proximity to the first molar, the Cryer levers (Fig. 56) employed 
as supplementary instruments, often prove advantageous. Preceding the 
foreeps adjustment, the point of the lever is inserted with some pressure into 
the mesial or distal, or both, interproximal space and, utilizing the palatal 
process as the fulerum, gentle but firm leverage is exerted. This force tends 
to free the tooth’s union with the process and release it from its position. The 
same procedure is applicable to the first premolar when situated in a similar 
relation to the second premolar, but lever pressure must be cautiously exer- 
cised lest the latter also be dislodged. If the radiograph shows the apex of 
the tooth to be eurved mesially or distally, the lever adjustment should be 
made in consideration of this curve and the pressure exerted accordingly. The 
drawings in Figs. 100 and 101 indicate the method. 


Fig. 100. Fig. 101. 

Fig. 100.—Superior second premolar displaced to the palatal side of the arch. (After 
George B. Winter.) 

Fig. 101.—Cryer lever applied to a superior second premolar displaced to the palatal side 
of the arch. (After George B. Winter.) 

A special technique which has decided limitations but which has proved 
very satisfactory for a certain type of palatal deflection of premolars is as 
follows: first, the case must present a narrow point of entrance on the buccal 
side between the approximal teeth as in Fig. 101; second, a gingival flap is 
released on the buccal aspect; third, the Cryer lever technique is executed on 
the palate side as deseribed ; fourth, an extremely narrow chisel such as shown 
in Fig. 64 has been selected and the cutting edge ground down to a flat, blunt 
surface; fifth, the chisel is introduced into the crevice between the adjoining 
teeth, and without touching either crown its end is seated at the dentoenamel 





FRANK W. ROUNDS 


junction on the buceal surface of the deflected tooth. The handle of the chisel 
is inclined obliquely upward; sixth, the chisel is then gently and repeatedly 
tapped with the mallet, the blows being directed obliquely downward toward 
the crown. The displaced tooth is thereby driven from its socket in the same 
line as its deflection. Heavy blows against the tooth must be avoided lest the 
impact fracture the tooth at the alveolar margin. This technique should not 
be attempted if the root is markedly curved or is hypercementosed. When the 
root is straight and conical in shape it is easily dislodged without trauma. 

As the amount of displacement varies greatly with these teeth and as they 
are nearly always somewhat rotated, the operator should possess sufficient in- 
genuity to be able to select the technique of operation best suited for each 
case presented. He should always bear in mind that premolars are much 
flattened on their mesial and distal aspects and that, when displaced to the 
palatal side of the arch, they are usually wedged between the approxima! teeth 
on the one side and the firm palatal wall of the alveolar process on the other. 
He should never be hasty in the application of force, but, while grasping the 
tooth firmly, should execute a positively steady movement in the direction of 
least resistance and never lose sight of the tooth’s greatest diameter, as a very 
small amount of force in the opposite direction will usually result in fracture. 


Buccal Displacement.—If buceally displaced, Standard Forceps No. 2 are 
used for the tooth’s removal whenever adjustment can be made with them. 
When the displacement is only partial and the intervening space between the 
approximating teeth is not entirely closed, either Standard Forceps No. 10 or 
No. 11 are adaptable to the condition. The technique is the same as described 
for palatal displacement, the smaller beak being applied first to the constricted 
surface. The extraction movements are made, of course, in a reversed direc- 
tion. The extraction is normally not difficult owing to the weakened external 
plate of the process. If space is not sufficient for the application of the palatal 
beak, sufficient room can be created by tipping the tooth bueeally with a Cryer 
lever inserted into the mesial and distal embrasures. When using it care must 
be taken not to injure the surrounding tissues. 


Extensive Caries.— When either of these teeth is attacked by caries on the 
bueeal surface, especially if it extends above the gum margin, the condition 
favors a greater buccal pressure in its extraction. With the forceps adjusted 
in the usual way and as high up on the root as possible, the principal move- 
ment is toward the buccal with just enough reversed palatal movement to 
permit fluctuation. If the reverse is true and the caries extends above the 
gingival line palatally, very little buccal pressure is permissible and a careful 
palatal and greater tractile movement should be executed. In either instance 
or if excessive mesial or distal caries is existent, an alveolar application is 
permissible and advised. 

Premolar Root.—When the crown of a premolar is destroyed, leaving a 


substantial root, application is made with Standard Forceps No. 2 as far up 
as the process will permit. The root is removed in the same manner as though 





PRINCIPLES AND TECHNIQUE OF EXODONTIA 1503 


the crown were intact, using, however, great precaution in executing the ex- 
traction movements. 

If the part of the root beneath the process does not possess sufficient 
strength to withstand the pressure of the instrument, alveolar application 
should be made. Some marginal alveolar caries is nearly always present when 
the root decay is extensive, and alveolar application in such a case is com- 


paratively easy. 

When caries of the process is not present, it is usually better, when this 
method of application is followed, to cut through a segment of the buccal 
process near the gingival margin to secure an adjustment than it is to take 
the risk of spreading the process by too foreible an upward pressure of the 
foreeps. Usually an intact removal of the root is thus accomplished. 


Fig. 102. Fig. 103. 

Fig. 102.—Superior first premolar with crown destroyed by caries. Decay has not ex- 
tended far enough to separate the roots. (After George B. Winter.) 
ama” Cree ‘ace eo Wine 102. Decay has extended so far that the roots are sepa- 

The extraction of the first premolar roots when decay has not progressed 
far enough to separate them (Fig. 102) is performed as though only one root 
existed. In applying the forceps, one beak is first adjusted to the side of the 
root where decay is most extensive as this affords a better adjustment. When 
the two roots are separated (Fig. 103) but are fairly substantial, they are 
taken out one by one using Standard Foreeps No. 2 or Allen Foreeps No. 10 or 
No. 1l. If they are extensively decayed or if they lie parallel to each other, 
the latter-named instruments are more suitable. Application is always made 
first to the stronger and more accessible root. A slight rotatory movement is 
permissible. In rare cases this tooth possesses a third root, which is formed by 
a bifureation of the buceal root. Such an instance is rare, but it is well to 
recognize the possibility of its existence, for, if present, the third root may be 
left unextracted, the operator fully believing that all of the tooth has been re- 
moved. When the buceal root is extensively carious, the process over it often 
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is softened as well. Care must be exercised under forceps pressure not to push 
it out of its socket and force it high into the overlying buccal soft tissue (Fig. 
104). If this does occur, the original flap should be more extensively released 
and the detached root tip located and removed with a curet. 

Premolar roots are frequently covered with gum tissue or are completely 
embedded in bone. When so enveloped, an ample buccal flap is retracted to 
afford vision and they are removed, either through the exposed socket or by 
dissecting away a sufficient segment of the buceal process to afford access 
for a Cryer lever or for picks. 

The relation of the root ends to the antrum must always be known. If 
the approximation is close, upward pressure by any instrumentation should be 
avoided lest the root be forced into the sinus. 


Fig. 104.—Buccal root of a superior premolar displaced into overlying buccal soft tissue. 
Position of the root is indicated by dotted lines. (After George B. Winter. 


Fracture.—A fracture of the superior first premolar is of frequent oceur- 
rence and is sometimes unavoidable. When it does occur, the error of attempt- 
ing to complete the operation hastily by repeated application of the forceps 
should not be made. This usually results not only in repeated fracture and 
unnecessary trauma, but also in failure to accomplish the desired result. A 
careful re-examination should be made to ascertain the extent of the accident, 
in order that ineffective instrumentation be avoided. If it reveals that the 
process surrounding the tooth is carious, or that the bone margin is not heavy, 
an alveolar application may be made and the remaining part removed by the 
usual alveolar method. 

If the fracture occurs above the margin of the process, any attempt to 
utilize forceps is futile until access is obtained by removing a sufficient amount 
of the osseous plate to permit their use. If the cuspid and second premolar 
have been removed at the same sitting, a mesiodistal application is often 
advantageous. 

Should the fracture occur high up above the alveolar rim with the two 
roots still united, they may be separated at the bifureation with a surgical 
bur or chisel and an elevator point adjusted between them, using one of the 
roots as a fulerum to dislodge the other root. The remaining root is often 
loosened thereby and if not may be released with picks or a delicate lever 
point. Fracture of the second premolar is not so frequent. If it oceurs, 
however, the same technical procedures apply. 
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Root in the Maxillary Sinus——When a radiograph discloses that the apex 
of a premolar root lies close to or actually penetrates the antral floor, even 
more than customary precautions should be taken to avoid a fracture of the 
tooth during its removal. In spite of all safeguards, however, a root tip may 
break and then, through carelessness, error, or even by chance, be forced into 
the sinus during the attempt to eliminate it. The antral operation necessary 
for its orientation and removal hardly falls into the province of routine 
exodontita technique. At this point it suffices to state that, if allowed to 
remain, antral complications may and usually do follow. All considered, 
panicky attempts to locate and remove it which are so frequently encountered 
are generally risky and abortive. To bring the case to a successful conclusion, 
the operation must conform to the accepted standards of sterility and be con- 
ducted in accordance with sound surgical principles. The various techniques 
will be described later under a special heading when the more involved sur- 
gical cases are considered. 


Impacted Premolars.—Seldom are superior premolars impacted. When 
that condition exists, they are usually displaced either to the palatal or the 
bueeal side of the arch. Their removal, too, requires special consideration and 
will be described when the general subject of impacted teeth is discussed. 


(To be continued.) 
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SURGICAL CORRECTION OF PROGNATHISM OF THE MANDIBLE 





A Report of Fifty Cases 
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Leo WINTER, JR., D.D.S., New York, N. Y. 





HE prognathous mandible is that condition wherein there is an abnormal 

protrusion of the mandible in its relationship to the maxilla (Fig. 1). The 
method of choice for the correction of slight irregularities in mandibular-maxil- 
lary relationship is invariably orthodontic or prosthetic procedures. The major- 
ity of cases will fall into the aforementioned conservative categories. In regard 
to the remaining cases, consideration for surgical intervention may be contem- 
plated. In the selection of cases for surgery, considerable thought and delibera- 
tion should be offered prior to the introduction of such surgical measures. As a 
prime prerequisite in all cases, the protrusion of the mandible in its relationship 
to the maxilla should be of sufficient extent as to (1) produce a lack of articula- 
tion in the occlusion of the teeth (Fig. 2), (2) interfere with speech articulation 
and mastication, and (3) produce a disharmonious physiognomy (Fig. 3). 

When patients present these characteristics they can then be considered 
basically candidates for surgical procedures. This is not to imply, however, 
that all patients who merely satisfy these three prerequisites are necessarily fit 
for surgery. It is merely that the overlying picture presents one of sufficient 
subjective and objective symptoms to warrant surgical consideration. Subse- 
quent further essentials that are necessary will be presented. 

In the past, the surgical measures for the correction of this abnormality 
have varied from open operations on the body of the mandible to closed or open 
procedures on the ascending ramus. In those instances in which the operation 
was performed on the body of the mandible, teeth were extracted previously in 
the molar area. Subsequently an open operation was performed bilaterally to 
remove a section of the hone. The mandible was then placed in a retrusive po- 
sition, after which fixation and immobilization were obtained. The disadvan- 
tages of this procedure are: (1) the obvious loss of teeth, (2) the possibilities 
of oral communication creating a compounding of the fractures, and (3) the 
creation of extensive scar formation along the inferior border of the mandible. 

Surgical measures on the ascending ramus have consisted of an open dis- 
section of the ascending ramus at varying points from the angle above the 
lingula in order to divide the mandible at that particular point, and by either 
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direct wiring of the respective fragments or intermaxillary immobilization of 
the teeth, or a combination of both, bring about a state of fixation. While this 
particular procedure has the advantages of a direct approach, there is present 
(1) the disadvantage of possible injury to the facial nerve, (2) possible injury 
to the inferior alveolar vessels as they enter the inferior alveolar canal, and 
(3) the comparatively large extent of the incision which would be necessary 


Right profile radiographic view illustrating abnormal protrusive relationship of mandible 
to maxilla. 


for an open operation. Broadly speaking, these are the surgical procedures that 
have been utilized during the past century. It is our belief, based upon our 
experiences both with the aforementioned procedures and with the procedure 
that we prefer, namely, the closed operation on the ascending ramus, that the 
latter is the safest and simplest of all. 
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Fig. 2. Fig. 3. 


Fig. 2.—Profile view revealing lack of articulation. 
Fig. 3.—Profile view of disharmonious physiognomy. 


Fig. 4.—Underlying musculature after removal of skin surface. 





SURGICAL CORRECTION OF MANDIBULAR PROGNATHISM 1509 


Surgical Anatomy 


Before presentation of this method for the correction of prognathism, a 
résumé of the anatomy involved should be considered. The essence of this 
surgical procedure is a bilateral division of the ascending ramus at a point 
midway between the angle of the mandible and the lingula, which guards the 
orifice to the inferior alveolar canal. The mandible at this particular point is 
bounded by two muscle attachments, the internal pterygoid muscle on the 
medial aspect and the masseter muscle on the lateral aspect of the mandible. 








? See 
ae ’ . aj 
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Fig. 5.—Dissection following removal of the platysma and risorius muscles. 


Superiorly, there are the inferior alveolar vessels entering the mandibular 
canal, and superiorly and medially there lie the internal maxillary artery and 
vein. Anterior to the angle of the mandible, at the submaxillary notch, is lo- 
cated the external maxillary artery. Lateral to the masseter muscle there 
are the parotid gland, fascial planes, both deep and superficial, platysma muscle, 
and the skin surface (Figs. 4 and 5). 


Preoperative Examination 


The preoperative study of these cases is of vital importance. Careful ex- 
imination cannot be underestimated, for it is upon these procedures that the 
suecess of surgery is dependent. The eases to be selected need not only fall 
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into the three distinct qualifications of a total lack of articulation in the oe- 
clusion of the teeth, interference with speech articulation and mastication, and 
disharmonious physiognomy, but also for anatomical purposes must necessitate 
the presence of an ample number of teeth in suitable condition and position 
to allow for subsequent immobilization and fixation. 


Fig. 6.—Preoperative views. A, Right profile; B, full face; C, left profile. 


A. 


Fig. 7.—Postoperative views. A, Right profile; B, full face; C, left profile. 


It is a standard procedure of our service to have an orthodontic consulta- 
tion in all cases prior to surgery. All patients should be prepared by an ortho- 
dontist, who should give proper thought to the present articulation and the 
subsequent or postoperative articulation that should result. When we deal 
with the subject of occlusion, we enter upon a highly complex mechanism. The 
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preparation of these patients for surgery consists, therefore, of (1) consulta- 
tion and preparation by an orthodontist, (2) photographs of right and left 
profile and full-face view (Figs. 6 and 7), (3) preparation of study models, 
(4) right and left profile radiographs of the mandible, and (5) the application 
of arch wires to the maxillary and the mandibular teeth. These arch wires 
must be applied with the greatest care and precision and with the maximum 
amount of retention. We have found that not only is it necessary to ligate the 
arches to every tooth in the mouth, but also to insure adequate fixation, ‘the 
application of orthodontic bands cemented to the teeth will materially aid in 
giving sufficient rigidity to the appliances (Figs. 8 and 9). 


Cc. 


. Preoperative profile view; B, profile view with arch wires in position; C, profile view 
six months postoperatively. 


oe 
ee 


A. 
Fig. 9.—A, Profile view prior to application of arch wires; B, profile view after application of 
arch wires. 


Surgical Procedure 
The surgical procedure is best accomplished under general anesthesia by 
the endotracheal route. The skin surface of the face, cheek, and neck is 
cleansed with ether, followed by tincture of green soap, and then aleohol. A 
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skin bacteria fixative, such as Merthiolate or Zephiran, is painted twice over 
the area. 

The patient is then draped leaving exposed only the site for the surgery. An 
incision is made at a point midway between the angle of the mandible and a 
point at which the lingula would be located. The incision is approximately 
three-eighths of an inch in length and penetrates the skin and superficial and 
deep fascia along the posterior border of the ascending ramus (Fig. 10). A 
modified aneurysm needle of sufficient curvature to span the width of the as- 
cending ramus is passed inward and upward, hugging closely the medial aspect 
of the bone. This aneurysm needle, after traveling the width of the mandible, 
is then directed upward to emerge as close as possible to the anterior border 
of the ramus. 





ig. 10.—Incision made along posterior aspect of ascending ramus. just above the angle of the 
mandible. 


At this point, after palpation, a corresponding incision is made through 
the skin and superficial and deep fascia of the cheek to allow the needle to 
emerge (Fig. 11). A Gigli saw, gauge 12, is then attached to the aneurysm 
needle by a steel ligature wire (Fig. 12), and drawn inferiorly to emerge 
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11.—Large curved aneurysm needle passed through incision to emerge through a corre- 
sponding incision made along the anterior aspect of the ascending ramus. 








Fig. 12.—Gigli saw attached to eye of aneurysm needle with steel wire. 
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through the original incision (Fig. 13). With the gigli saw in position, handles 
attached, the ramus is divided with a slow but constant motion. Throughout 
the sawing, a flow of cool saline should be directed toward the corresponding 
openings so as to prevent the overheating of the Gigli saw and to keep the 
Gigli saw free of bone debris (Fig. 14). 





Fig. 13.—Aneurysm needle to bring the Gigli saw through the inferior incision and to place it in 
contact with the medial aspect of the ascending ramus. 





Fig. 14.—While sectioning the mandible, saline solution should be directed toward each 
incision to prevent overheating of the Gigli saw. This procedure is performed bilaterally. 


In the event that a Gigli saw should break, it is of great importance that 
care is exerted to reinsert it into the already created groove. Failure to do 
this may result in the fracture of the mandible at two places rather than one. 
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During the motion of the Gigli saw, care should be exercised to avoid unneces- 
sary injury to the tissue of the face. Failure to do this will result in possible 
injury to the soft tissues of the neck. 

Sectioning of the mandible will immediately be followed by a profuse flow 
of blood through both the superior and inferior incisions. This flow indicates 
that the inferior alveolar vessels have been severed. (Fig. 15.) Hot saline packs 
with pressure should be applied to the cheek. It is vital, however, that the saline 
packs be not so hot that on their application to the cheek they may create a 
burn. The bleeding is controlled by these hot packs with pressure in a period 
of four to five minutes. 





Gigli Saw, being 
\ withdrawn 
Inf. Alveolar Nerve 


int. Maxillary A&V. 


Inf. Alveolar A &V. 


Int Pterygoid M. 


Masseter Muscle 








A. B. Many Lewne 





Fig. 15.—Anatomic relationship of Gigli saw to medial aspect of the ascending ramus. 


Upon the control of the bleeding, the skin incisions are ready for suturing. 
It is wise, however, that prior to the closure of the skin a thorough expression 
of blood from the cheek incisions should be performed to prevent the possibility 
of a hematoma forming in the fascial planes. When there is adequate as- 
surance of this, the skin incisions are sutured. Dry sterile pads are applied 
and the head is then turned so as to perform the identical procedure on the 
opposite side. Following this bilateral sectioning, the skin area is thoroughly 
cleansed and the mandible placed into the predetermined retrusive position. 
Fixation is attained by the application of rubber bands with posterior traction 
to the mandibular and maxillary arches (Fig. 16). <A dry sterile dressing is 
applied to each cheek and maintained by means of a Barton bandage. It is 
important that this dressing be dry and clean prior to the patient leaving the 
operating table. The Barton bandage should be applied tightly to aid in the 
application of pressure to the skin incisions. With the proper preparation and 
performance of anesthesia, there should be no delay in the application of rub- 
ber bands for mandibular-maxillary fixation. 
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At no time during this surgical procedure as outlined has there been com- 
munication with the oral cavity. Therefore, there should be no blood in the 
patient’s mouth postoperatively. The rubber bands should be applied in a 
backward direction so as to insure sufficient posterior traction for the retru- 
sion of the prognathous mandible (Fig. 17). 


Fig. 16.—Diagrammatic sketch showing new position. The body of the mandible is in medial 
relationship to the ascending ramus. 


Postoperative treatment consists of an ice cap and ice collars applied con- 
stantly for a period of seventy-two hours to reduce postoperative edema. 
Procaine penicillin, 300,000 units daily (0.d.), should be administered prophy- 
lactically for the first seventy-two hours. Diet, of necessity, will be liquid, but 
yet can be of sufficiently nourishing quality to maintain the weight of the in- 
dividual. After twenty-four hours, radiographs are taken to determine the 
position of the bone fragments. 

If the radiographs should disclose that the bony fragments are not in 
apposition, it is then possible to reposition the mandible and recheck it with 
x-rays to insure that there is adequate contact between the posterior fragment 
and the anterior fragment. If the position of the mandible in its relationship 
to the maxilla has been achieved, the rubber bands may be substituted by 
direct wiring for more rigidity and control (Fig. 18). Fixation should be 
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maintained for a minimum period of ten weeks. It is important that through- 
out the entire course of immobilization rigid fixation be maintained, for it has 
been our experience that there is a great tendency for a forward movement of 
the mandible to its previous position, and only by having adequate immobili- 
zation can this be prevented. 

Throughout the entire period of fixation, oral hygiene should be main- 
tained at its highest so that there will be a minimum of gingival irritation. 
Radiographs, both lateral and profile, should be taken every two weeks. Upon 
the palpation of callus and radiographic evidence of bone union, the intermax- 
illary part of fixation can be removed (Figs. 19 and 20). However, the arches 
should still be left in position. Function can be attempted gradually at this 
particular point. However, it is wise for the first week to ten days following 
the release of the mandible that the patient be instructed in the application 
of two or three rubber bands prior to retiring each evening. This is to pre- 
vent any forward shift by the action of the depressor museles which tend 


toward a protrusive movement. 


Fig. 17. Fig. 18. 


Fig. 17.—Postoperative view after twenty-four hours with rubber traction. 
Fig. 18.—Postoperative front view with intermaxillary ligation. 


If after this period the positioning and relationship of the mandible to 
the maxilla remain constant, the respective arch wires can then be removed. 
It is essential at this point that adequate balancing of the occlusion and inter- 
digitation of the teeth be achieved so as to prevent any undue occlusal stresses. 
The paresthesia which of necessity oceurs from the sectioning of the inferior 
alveolar nerve is a condition which in our observation dissipates itself in a 
period of eight to twelve months. The vitality of the teeth which we know to 
be dependent upon the blood supply is not affected. 

In our series of cases (Table I) we have closely checked the question of the 
vitality of the teeth and the postoperative paresthesia and have found in all cases 
that regeneration has taken place. The most vital point in these cases is to pre- 
vent a protrusive shift and open-bite. It is our observation that the prevention 
of the protrusive shift can be achieved only in those cases wherein (1) an ade- 
quate interdigitation of the teeth postoperatively has been attained and (2) 





Fig. 19. 


19.—Anteroposterior view eight weeks postoperatively. 
20.—Anteroposterior view six months postoperatively. 
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21.—Lateral radiograph of right side one year postoperatively. 
22.—Lateral radiograph of left side one year postoperatively. 
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TABLE I. SUMMARY OF CASES TREATED 








DURATION RESULT 
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(2) Temporary VII nerve paralysis, third branch, three months’ duration. 
b) Salivary fluid retention in soft tissues—responded to aspiration. 

(c) Tendency for forward drift. 

(d) Open-bite. 

(e) Circumferential mandibular wiring and maxillary appliance. 
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a minimum of six weeks of fixation has been employed. Inability to attain a 
good maxillary-mandibular occlusal relationship will result in a forward re- 
positioning of the mandible because of the strong muscle action. However, 
where the interdigitation of the cusps and fossae of the posterior teeth is ade- 
quate, the musculature will not bring about a protrusive movement (Figs. 21 
and 22). 


Summary and Conclusion 


It is our belief that the method of sectioning the mandible directly above 
the angle of the jaw has certain distinct advantages over other procedures, 
although the fact that there are still certain aspects of this work which have to 
be investigated is not to be denied. With this method there is no extensive 
sear formation, there is no injury to the facial nerve or the parotid gland, the 
maximum amount of posterior movement of the mandible may be achieved, 
and, since there is no oral communication, oral contamination of the wound need 
not be feared. 

We feel that with the proper selection of cases and with the adequate pre- 
operative forethought and preparation and postoperative care by a competent 
dental surgeon and orthodontist, a great deal can be achieved in correcting the 
problem of the prognathous mandible. 
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TWO CASES OF ACUTE OSTEOMYELITIS OF THE MANDIBLE 





Luoyp C, ENGLAND, D.M.D.,* PRovipENCE, R. I., AND 
Harouip P. Goan, D.M.D.,** Boston, Mass. 





T IS believed that the most common cause of osteomyelitis of the mandible is 

an acute dentoalveolar abscess of the periapical type. Other causes are: 
pericoronal abscess, trauma, blood-borne infections, and furuncles of the skin. 
The two cases we are going to present had their pathogenesis respectively in an 
acute alveolar abscess and trauma. 


Osteomyelitis of the Left Angle of the Mandible 


Case 1.—M. V., a 39-year-old white woman, presented to the outpatient 
dental clinic, Rhode Island State Hospital, with an extensive swelling of the 
left side of the face of one week’s duration. It was a hard cellulitis, fluetuant 
in the center over the second mandibular molar area. Radiographs revealed 
the second molar to be broken down, with a radiolucent area at the apex. The 
tooth was very sensitive to percussion. The patient had a temperature of 
101.5 F. It was decided to admit her to the hospital and, under general anes- 
thesia, establish extraoral drainage and extract the offending tooth at the same 
time. However, the patient was very apprehensive, and upon hearing she was 
to undergo an operation, disappeared. We later learned that she went to her 
dentist, who extracted the involved tooth and instituted penicillin therapy by 
mouth. She did not take the penicillin as prescribed, nor did she carry out his 
orders for home care. 

Two days after the tooth was extracted, the abscess erupted on the out- 
side of her face. The fistula continued to drain for a month and necessitated 
a facial dressing. She was thereby ineapacitated at her job as a waitress. She 
then returned to the hospital dental clinic and consulted the dental intern. 

There was a draining fistula akout two inches anterior to the angle of the 
left mandible. The underlying fascia was closely adherent to the bone, causing 
a deep indentation and disfigurement of the skin. The mandible on the left 
side was tender to finger pressure. (Fig. 1.) 

A left lateral-jaw radiograph showed a sequestrum of a portion of the 
lower border of the mandible about one and one-half inches long and about 
one centimeter thick. This time the patient was concerned, and she agreed to 
the operation suggested. She was admitted and placed on penicillin and 
thermotherapy preoperatively. The fistula was irrigated three times daily 
with chloramine-T solution. (Fig. 2.) 

Physical Examination.—The patient’s general appearance was that of a 
well-nourished and well-developed white woman, five feet tall and weighing 164 


*Resident Dentist at Rhode Island State Hospital; Junior Visiting Dental Surgeon at 
Rhode Island Hospital, Roger Williams General Hospital, and St. Joseph’s Hospital, Providence 
and Pawtucket Memorial Hospital, Pawtucket, R. I., and Pratt Diagnostic, Boston, Mass. 

**Consultant in Dentistry at Rhode Island State Hospital; Junior Dental Surgeon, 
Boston City Hospital. 
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Fig. 1.—Fistulous opening on side of face which had been draining for about one month before 
operation. 


Fig. 2.—Sequestration of lower border of mandible just anterior to angle. Note radiolucent 
area extending from tooth socket down to sequestrum. 
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pounds, lying comfortably in bed. Her physical examination was essentially 
negative except for a draining fistula on the left side of her face. Her blood 
pressure was 110/90 and her temperature taken by mouth fluctuated daily 
between 98 and 100° F. 

The patient’s red blood count was 4,740,000, white blood count 8,200, 
Wassermann, Kahn, and Hinton tests negative. 


Past History—The patient had been committed to this institution twice in 
the past year for acute alcoholism. She had two children, aged 7 and 11, both 
of whom were normal. Upon her last admission her mental state was sum- 
marized as follows: 


‘‘She is friendly and cooperative and shows no particular attention difficulty at the 
present time. Her sensorium is fairly clear, except for intervals when she has been in- 
toxicated. Her memory for these intervals is very hazy. Her intellectual capacity appears 
within the limits of dull normal. Because of her easy-going, friendly manner, she is a little 
misleading in regard to her intellectual capacity. Her insight into her condition at the 
present time appears to be fairly good but her judgment is somewhat faulty. She does not 
appear to be greatly concerned about the future although, when plans are outlined for her, 
she feels ready to accept the responsibility. ’’ 


Treatment.—The following orders were written upon her admission to the 
surgical ward: 


1. Penicillin, 50,000 units, every three hours. 
2. Hot flaxseed poultices with hot water bottle to affected area of face 
constantly. 
3. Hot irrigations of chloramine-T solution three times a day. 
. Milk of magnesia, one-half fluid ounce, and mineral oil, one-half fluid 
ounce at bedtime. 
. Soft soap enema upon admission. 
. Force fluids. 
. House diet as tolerated. 
. Codeine, 1% gr., and aspirin, 10 gr. every three hours p.r.n., for pain. 
. Nembutal, 11% gr., at bedtime. 


Forty-eight hours after her admission the following operation was per- 
formed under Pentothal Sodium anesthesia. An incision was made over the 
mandible extending about one ineh on either side of the fistula which was 
excised. The soft tissues were retracted, the facial artery tied off, and then 
the sequestrum was removed. No opening was made into the mouth. Eight 
skin sutures were placed and a dry sterile dressing applied over the wound. 
(Fig. 3.) 

The patient was kept on penicillin and the dressing changed daily. There 
was a slight discharge from the incision for the first three days only. Re- 
covery was uneventful. The sutures were removed in one week. The wound 
had entirely healed on the tenth postoperative day. (Fig. 4.) 

Conclusion.— 

This case illustrates the importance of establishing sufficient drainage at 
an early date. It was seen on the patient’s first presentation that the abscess 
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Fig. 3.—Lateral-jaw x-ray taken two days after removal of sequestrum. 


Vig. 4.—Sear on patient’s face at site of fistulectomy. Photograph was taken at time sutures 
were removed. 
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was pointing toward the outside of the face, and it was quite evident at that 
time that extraction of the tooth alone would not establish sufficient drainage. 
It is imperative to establish drainage immediately to evacuate the pus and 
thereby cause less disfigurement. If the incision for drainage could have been 
made the first day the patient was seen, a much better esthetic result could 
have been obtained. 

Penicillin must be used to subdue an infection such as this. It should 
be given in large enough doses to combat the infection actively. 


Acute Osteomyelitis of the Mandible Causing a Pathologic Fracture 


Case 2.—E. B., a thirty-four-year-old white woman, presented herself to the 
Rhode Island State Hospital Dental Clinie with the complaint that she had been 
unable to open her mouth sufficiently to take anything but liquids for the past 
week. Upon examination it was found that she had a pathologie fracture of the 
mandible in the incisor area. There was a large sequestrum of bone present in 
the fracture region complicated by a marked cellulitis which was red and already 
fluectuant. The patient was admitted to the surgical ward for treatment by the 
dental department. 


Fig. 5.—Occlusal x-ray showing pathologic fracture of mandible at site of osteomyelitic process. 


Physical Examination.—The patient was five feet, eight inches tall and 
weighed 170 pounds. She was a well-developed, well-nourished woman with no 
abnormal physical findings other than the present complaint of a sublingual 
swelling and inability to open her mouth more than one centimeter. Her tem- 
perature was 101° F. She had been committed to this institution with a diag- 
nosis of psychosis, epileptic. X-rays showed a vertical fracture of the mandible 
at the symphysis (Fig. 5). The large fragments were in excellent opposition 
on either side of a large central sequestrum (Fig. 6). Past history revealed 





ACUTE OSTEOMYELITIS OF MANDIBLE 1527 


in abdominal operation two years before for a multiloculated cystadenoma of 
the ovary. Recovery from this operation was normal. The patient had been 
taking Dilantin, 14% gr. twice a day, but there was no noticeable gingival 
hyperplasia. Wassermann, Hinton, and Kahn tests were all negative. 


Fig. 6.—Intraoral x-ray showing large sequestrum and loss of bone around anterior teeth. 


Present Illness —The patient stated that two months before she had fallen 
and hit her chin on a conerete walk during an epileptic seizure. At that time 
it was quite swollen and painful for about ten days. Two weeks ago her chin 
beeame more swollen and painful; she spoke to her ward physician who pre- 
seribed cold packs to the area. The pain subsided somewhat, but the swelling 
persisted. One week ago she had a Grand Mal seizure, after which her chin 
was so painful that she has been unable to chew solid foods. 


Treatment.—A Barton bandage was applied to immobilize the fracture. 
The following orders were written : 


1. Penicillin, 80,000 units stat. and 40,000 units every three hours intra- 
musceularly. 
. Hot flaxseed poultices to chin constantly. 
. Milk of magnesia and mineral oil at bedtime. 





LLOYD C. ENGLAND AND HAROLD P. GOLAN 


Fig. 7.—Occlusal x-ray taken at time wires were removed from teeth. Note calcification of 


bone callus at symphysis. 


Note resorption of root 


Fig. 8.—Intraoral x-ray at site of fracture five months postoperatively. 
of right lateral incisor. 
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Soft soap enema stat. 
Force fluids. 
Sulfadiazine, 30 gr. stat. and 15 gr. every four hours. 
Sodium bicarbonate, 10 gr. every four hours. 
Continue Dilantin, 114 er. twice daily. 
9. White’s mixture, 1,500 e.c. daily. 

10. Codeine, %4 gr. with aspirin, 10 gr. p.r.n. for pain. 

11. Nembutal, 11% gr. as necessary for sleep. 

12. Hot saline mouth rinses every three hours. 


Twenty-four hours after admission there was a fluectuant area just beneath 
her chin where the abscess was pointing. Under nitrous oxide-oxygen anes- 
thesia an incision and drainage were done in this area. About 25 e.c. of pus 
was evacuated and a rubber dam drain was inserted. The two central incisors 
were extracted, and the wound continued to drain for one week. Daily irriga- 
tions and dressings were placed. 

One week aiter admission the swelling of her sublingual area had subsided 
and her temperature was normal. It was then decided to remove the sequestrum. 
Under Pentothal Sodium a blunt dissection of the draining wound was done. 
The old incision which was partly closed was reopened, and the soft tissues 
covering the labial aspect of the median line to the mandible were retracted. The 
sequestrum, which was about 2 em. long and 114 em. thick, was removed. The 
incision was closed with six skin sutures, leaving a small opening through which 
a rubber dam drain was inserted. 

The day following the operation, the patient’s teeth were wired and inter- 
maxillary elasties were applied, immobilizing the mandible. The rubber dam 
drain was rotated daily until it was removed on the fourth postoperative day. 
The wound continued to drain for five days. Penicillin injections were con- 
tinued for two weeks following the operation. Sulfadiazine was continued for 
ten days. 

Recovery was uneventful. The elastics were removed after five weeks; the 
wires were removed in two months. (Fig. 7.) The patient was discharged from 
the surgical ward on the sixteenth postoperative day. (Fig. 8.) 


Discussion.— 

There is no question that trauma was the causative factor in this ease. 
The original blow on her chin evidently started the osteomyelitie process which 
went on for almost two months, after which time the pathologie fracture oe- 
curred during the second seizure. At that time she did not strike her face or 
chin on any hard object as she had the first time, but the muscular spasms 
which oeeurred during the Grand Mal were enough to cause the fracture. 

The combination of sulfadiazine and penicillin in this case enabled us to 
use early surgical intervention which shortened the course of the disease. 


171 WESTMINSTER STREET. 





CASE REPORT OF THE RELIEF OF FRONTAL HEADACHES 
ASSOCIATED WITH THE PRESENCE OF A MALPOSED 
SUPERNUMERARY TOOTH AND TWO APICAL 
GRANULOMAS 





RauteH R. Mezrow, D.D.S.,* Merton, Pa. 





N Feb. 22, 1946, a white male patient, aged 15, was referred for dental con- 

sultation. The youth had had severe persistent headaches in the area of 
the frontal lobe of the cranium for the past six months with no apparent 
letup. 

Medical and neurologic studies revealed no clue to the etiology. Studies 
made of the sinuses of the skull were likewise negative. Dental evaluation was 
suggested as a last resort. 

Extraoral examination revealed a well-developed, well-nourished white 
male patient with no obvious extraoral swelling or palpable glands or lymph 
nodes. The patient was in a state of great mental agitation and excitement. 
Intraoral examination revealed normal mucous membranes, no bulging of the 
labial or palatal plates, no areas of hyperkeratosis, no tumors or areas of swell- 
ing. The dentition was in a poor state of repair, however. 


Radiographic Examination.—Radiographic examination revealed an area 
of rarefaction over the apex of the left lateral incisor. A large carious area 
on the mesial aspect of the same tooth, and in close proximity to the pulp, 
probably was the cause. The presence of a malposed supernumerary tooth was 
noted with a rarefaction resembling a cystic cavity around the crown (Fig. 1). 

Intraoral, occlusal, and ‘‘bird’s eye’’ view x-ray evaluation located the 
supernumerary tooth between the roots of the left maxillary central and 
lateral incisors. The coronal portion seemed to lie toward the labial plate, 
superior to the apex of the left maxillary central incisor, slightly inferior to 
the left nasal fossa, and immediately beyond the median suture of the max- 
illary bones. (The floor of the left nasal fossa might have been slightly dis- 
placed superiorly by the pressure of the growing cyst surrounding the super- 
numerary tooth.) The root of the supernumerary tooth lay posterior and in- 
ferior to the apex of the maxillary left central incisor and pointed in an in 
ferior direction to the palatine process of the maxillary bone and just beyond 
the root of the left maxillary lateral incisor. Further radiographic interpreta- 
tion revealed a diffuse area of rarefaction surrounding the apex of the max- 
illary right lateral incisor and much mesial caries which seemed to involve 
the pulp chamber. 


*Adjunct Attending Oral Surgeon, Sydenham Hospital; Instructor in Oral Pathology, 
Temple University, School of Dentistry. 
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Vitality Tests.—Vitality examination by means of the Kriser pulp tester 
yielded the following results: both maxillary central incisors reacted to 30 
volts of current; both maxillary lateral incisors had no sensation when stimu- 
lated by 100 volts, and the right maxillary canine reacted at 45 volts and the 
left maxillary canine at 40 volts. 


Fig. 1. 


Fig. 2. 


Because of the subjective complaint of the patient and the presence of the 
‘ystlike area around the crown of the supernumerary tooth, because of the 
areas of destruction around the maxillary lateral incisors, and because no 
other etiological factor could be found, surgical removal of the malposed tooth 
with its eystlike lesion, root therapy of the maxillary lateral incisors, and 
root amputation of the maxillary lateral incisors were the plan of choice. 

Blood pressure determination was. Serology was negative. Red and 
white blood counts were within normal limits. Bleeding time (Duke) was two 
iinutes. Coagulation time was three minutes (capillary). 

Because of the possible necessity of a palatal approach which would ex- 
lude the use of the rubber dam, root therapy of the lateral incisors was done 
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preoperatively with the dam in position. An attempt to overfill the canals and 
apices with gutta-percha was made (Fig. 2). 


Operation.—The patient was premedicated with Nembutal, gr. 114, and 
anesthetized by means of a right and left infraorbital nerve block, nasopalatine 
block, and infiltration around the right and left anterior palatine foramina. 

The oral cavity was prepared for surgery by blocking off Stensen’s. 
Wharton’s, and Ravini’s ducts by means of gauze sponges. The palate, labial 
mucobueceal fold, and surrounding areas were swabbed with Merthiolate. 

A semilunar incision (Fig. 3) was made from the left first maxillary pre- 
molar to the right first premolar, and a mucoperiosteal flap elevated exposing 
the entire field. By means of a surgical pear-shaped bur, the labial cortical 
plate was removed in the areas conforming to the maxillary lateral incisors, 
exposing the apices and the granulomatous areas surrounding them. All gran- 
ulation tissue was curetted away, the apices cut off, and the root stumps 
made smooth by means of a surgical round bur (Fig. 4). Next, that portion 
of labial cortical plate of bone conforming to the area of the crown of the mal- 
posed supernumerary tooth was surgically removed by mallet and chisel. Tis- 
sue resembling a cystic sac enveloped the crown and was enucleated in toto. 
The supernumerary tooth refused to yield to pressure of either an elevator or 
Crane pick, even though much of the surrounding bone was removed. Conse- 
quently, it was decided to separate the crown from the root and remove each 
individually. 

Upon deliverance of the crown, because of the close proximity to the floor 
of the nasal fossa, a slight hemorrhage occurred from the left naris, and the 
patient complained of much pain. An additional Monocaine injection pro- 
duced no relief, and a 1 per cent cocaine topical application was used with a 
satisfactory result. The left naris was packed with cotton saturated with 
thromboplastin, which controlled the hemorrhage. More bone was removed 
and additional elevation used, which caused only a little movement of the 
root. A palatal approach was then decided upon. The tissue surrounding the 
necks of the teeth on the palate was incised from maxillary right canine to left 
canine and another mucoperiosteal flap elevated and retracted (Fig. 5). By 
means of a bone chisel, the palatal cortical plate conforming to the apparent 
location of the embedded root was cautiously removed, and the osseous struc- 
ture surrounding the root dissected away. Slight pressure only was needed 
to remove the root. 

An immediate postoperative radiograph (Fig. 6) was taken, from which 
the following observations were made: 


1. The malposed supernumerary tooth was completely removed. 

2. In its removal, the apex of the left maxillary central incisor had been 
injured. 

3. The floor of the left nasal fossa had been encroached upon, but had not 
been penetrated. 
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Fig. 4. 





RALPH R. MEZROW 


4. A fragment of gutta-percha remained somewhere in the curetted cavit) 
of the left maxillary lateral incisor, but the apex had been removed. 
5. The apex of the right maxillary lateral incisor was neatly dissected away. 


Fig. 6. 


Because the operation had been a lengthy one, and knowing that gutta- 
percha is tolerated by viable tissues, it was decided to close the wound. A 
mixture of sulfanilamide and sulfathiazole powder was insufflated in both the 
palatal wound and in the labial one, and thoroughly immersed with the blood 
so that it would not react as a foreign body. After the edges of the wound 
had been excoriated to cause fresh bleeding, in an effort to aid granulation, 
the labial mucoperiosteal flap was repositioned, and held in place with five 
interrupted sutures. Fresh bleeding was also caused by disturbing the palatal 
wound, and the mucoperiosteal flap was firmly replaced, having the patient 
bite on folded gauze sponges to hold it in position. 
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The pathologic report read as follows: 


Gross Examination.—Specimen received in fixative was a supernumerary 
tooth in two pieces, one piece with adherent soft tissue. Reconstructed it 
measured 14 mm. in length. Two bony structures were also received. One was 
spindle-shaped, the other was irregular in shape. Two soft, friable tissue 
fragments measuring 3 by 2 by 1 mm. were also included. 


Microscopic Examination.—The occlusal surface of the tooth showed or- 
ganic remnants of enamel. The pulp chamber and root canal showed reticular 
pulp atrophy, which, within the root canal, contained a few denticles. At the 
root slight resorption was replaced by osteocementum. 

A portion of connective tissue wall lined by three layers of stratified 
squamous epithelium was adherent to a portion of the crown of the tooth. 
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Bony Structures.—Section showed cartilage. The covering mucosa was 
stratified squamous multilayered epithelium. Within the submucosa numerous 
mucous glands were seen. 

Two soft tissue specimens were composed of loose connective tissue and 
were quite vascular. They were both markedly infiltrated with round cells, 
composed mostly of lymphocytes. Cellular exudate was in evidence (Fig. 7). 

Diagnosis: 1. Viable pulp showing denticles. 2. Cystlike lesion compatible 
with follicular eyst. 3. Mucosa covering cartilage. 4. Two soft tissue speci- 
mens resembling periapical granulomas. 
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The patient was examined one week postoperatively, and all sutures were 
removed. The wound had granulated nicely, and both repositioned flaps were 
normal in color and gave no evidence of possible collapse. 

The maxillary teeth were re-pulp tested because of the surgical dis- 
turbance to the left central incisor, and the following was noted (Kriser pulp 
tester) : 
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In view of the nonvital response of the left central incisor, we were con- 
fronted with the question of immediate root therapy or the possibility of re- 
generation of nerve tissue. Because of the youth of the patient, we decided to 
wait and see, evaluating the fact that we could always resort to endodontia. 

The patient was re-examined monthly, and fifteen months later the follow- 
ing observation was noted: central incisor formerly testing 100 tested 80. 


Postoperative Radiographic Interpretation.— 

1. Much of the bone which was surgically removed had been redeposited. 

2. There was beginning formation of new periodontal membranes around 
the two maxillary lateral incisors. 

3. No rarefaction was noted around the apex of the left maxillary central 
incisor. 

4. No perforation of the floor of the nasal fossa was noted (Fig. 8). 

Further roentgenographic interpretation gave evidence of bone redeposi- 
tion, of formation of normal apices and periodontal membranes around the 
teeth operated upon. 

Thirty-three months later the results of pulp testing were as follows: 
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As indicated by the chart, the left maxillary central incisor reacted to 60 
volts of current, indicating regeneration of nerve tissue. The radiograph 
(Fig. 9) further confirms this by the fact that a new periodontal membrane 
had been formed, and a new apex deposited. No rarefaction was noted in this 
area. 

The surgical interference with the floor of the left nasal fossa had been 
completely repaired, and new bone had been deposted in the areas over the 
apices of both lateral incisors. New periodontal membranes had been formed 
surrounding both maxillary lateral incisors and the left maxillary central in- 
cisor. New cementum had been laid down around these teeth. A slight ex- 
cess of gutta-percha filling material can still be noted over the left maxillary 
central incisor (Fig. 10). Since there is no rarefaction of bone adjacent to 
this material, we can assume that it is tolerated by living tissues and does not 
act as a foreign agent. 
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Fig. 10. 


Fig. 8.—Taken May 26, 1947. 
Fig. 9.—Taken Jan. 11, 1948. 
Fig. 10.—Taken Nov. 2, 1948 
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Summary 


A young man was referred for dental consultation with the complaint oi 
persistent frontal headaches. After the removal of a malposed supernumerar) 
tooth and root resections of both maxillary lateral incisors, the headaches dis 
appeared. 

The headaches, which ceased after the operation, could have been due to 
the chronic pulpitis in the two lateral incisors and also might have been caused 
by the supernumerary tooth which, in an attempt to erupt, might have pro 
duced pressure on the branches of the dental nerve plexus. 

During the surgical procedure, the apex of the maxillary incisor tooth was 
interfered with and gave a nonvital response to the Kriser pulp tester. After 
fifteen months, however, this tooth gave a vital response, and we can assume 
that there must have been some regeneration of nerve tissue. 





THREE CASE REPORTS 





Jacos Lerrer, D.D.S., New York, N. Y. 





1. Benign Adenoma of the Lip 


28-YEAR-OLD white man had come for his routine dental examination. 
He had no particular complaint at the time of this visit. 


Clinical Examination.—A soft, fluctuant swelling, about 1 em. in diameter, 
was noticed at the vermilion border of the lower lip on the right side. The 
swelling seemed well circumscribed, showed none of the classical signs of in- 
flammation, and appeared to be a well-encapsulated mass. Upon inquiry, the 
patient mentioned that he had noticed the swelling a few weeks ago but had 
paid no attention to it, attributing it to an accidental bite on the lip. 


Surgical Procedure.—A puncture of the swelling was made, and a thick, 
mucouslike fluid oozed out under pressure of the contents of the sac. Digital 
pressure resulted in the exudation of a copious amount of fluid of the nature 
described. After removal of the fluid the lip returned to its normal appearance. 
The patient was dismissed and was requested to return in two weeks for further 


observation. 

At the following visit it was noticed that the swelling had returned to its 
former size. This time the patient complained that he always seemed to bite 
on that portion of the lower lip. It was decided to perform an excision biopsy. 
An incision in the mucous membrane was made with a scalpel, whereupon a 
copious amount of a yellowish-white, mucouslike fluid was obtained. With the 
aid of a hemostat and a small curette, a pea-sized portion of tissue, glandular 
in nature, was peeled out of the cavity. The cavity was cauterized with phenol, 
followed by aleohol; iodoform gauze was inserted and the patient was dismissed. 

The patient was seen a few days later. The iodoform gauze had been lost 
shortly after the patient had left the office. At this time the lip had healed well 
with barely an outline of the incision remaining. The patient returned again 
after a lapse of six months, and then again after three more months. The lip 
was completely healed and there was no recurrence of the swelling. 


Macroscopic Examination.—The specimen consisted of a small pea-sized, 
soft, gray-red piece of tissue which was friable in nature. A tentative diag- 
nosis of a mucocele was made. 


Microscopic Examination.—Examination revealed a thin fibrous tissue, 
attached to which was a bulbous-shaped mass. The mass showed uniform areas 
of secreting acini arranged in glandular formation. It was well encapsulated. 
No apparent evidence of malignancy was noted. (Fig. 1.) 


Laboratory diagnosis: Benign adenoma of the lip. 
1539 
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Conclusions.—The peripheral adenoma forms from glandular structures 
and therefore may occur on the palate, cheeks, floor of the mouth, and the lip. 
Adenomas are generally well encapsulated and are not of an infiltrating char- 
acter (Thoma). The adenoma is to be differentiated from the mucocele or 
mucous cyst. The latter occurs much more commonly on the lower lip, and is 
due to an accumulation of mucus which is retained, resulting from the occlusion 
of the outlet of an excretory duct of a mucous gland. 


Fig. 1.—Benign adenoma of lip. 


Treatment of the benign adcnoma is excision and cauterization of the tumor 
bed. This will eliminate the encapsulated tumor without the danger of a recur- 
rence (Thoma). 

Any swelling of the lip that persists should not be allowed to pass by un- 
noticed and untreated. Such a swelling is subject to continuous irritation by 
the teeth, and, although the adenoma is benign, such constant irritation may 
bring about malignant changes in the tissue. 
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2. Leucoplakia of the Lip 

A 31-year-old man presented himself at a prisoner of war dispensary for 
a minor oral complaint. During routine examination a growth of about 0.3 em. 
in diameter was noticed on the mucous membrane of the lower lip. The growth 
appeared papillomatous and was arranged in concentric whorls similar to the 
petals of a flower. The patient knew nothing of the circumstances of its oceur- 
rence nor of its duration. Since it was asymptomatic, he had not paid any 
attention to it. With his consent it was decided to perform a biopsy. The 
tissue was sent to Beaumont General Hospital for pathologic examination. 


Laboratory Examination.— 


Gross Appearance.—The specimen consisted of a small, roughly spherical 


piece of tissue measuring about 0.3 em. in greatest diameter. 

Microscopic Appearance.—The specimen consisted of a small fragment of 
stratified squamous epithelium which was unusually thick and showed long 
epithelial pegs. The surface was covered by a thick layer of keratin which 
showed considerable parakeratosis. The papillae of the dermis were greatly 
elongated and extended within a short distance of the surface. The basal layers 
of the epithelium were intact throughout and showed considerable quantities of 
a vellowish-brown, granular pigment. 

Diagnosis: Weuecoplakia of the lip. The lesion does not appear to be 
malignant. 


3. Mixed-Cell Tumor of the Palatine Glands 


A healthy white man, 32 years old, reported for examination at a prisoner 
of war dispensary with a swelling of the palate in the region of the right first 
molar, which was missing. Upon questioning, it was learned that the patient 
had had the right first molar extracted about four months previously because 
of swelling and pain that were present in that region. However, the swelling 
had not disappeared, 

Examination revealed a swelling of about 1.5 to 2 em. in diameter in the 
center of which was a small papule. Pain was elicited upon mild pressure. 

It was decided to perform an excision biopsy. Under procaine anesthesia, 
an incision was made in the center of the swelling, whereupon a mucoid, amber- 
colored fluid was obtained. The tissue under the swelling was removed until 
normal-appearing tissue was reached. <A portion of the overlying palatal tissue 
was also removed since the tissue to be removed was closely adherent to it. No 
sutures were applied. A gauze pressure pack was held until bleeding had ceased, 
gentian violet was applied over the raw surface, and the patient was dismissed. 
The tissue was sent for pathologic examination to Beaumont General Hospital 
with the tentative diagnosis of a cyst. 

The patient was seen a number of times within the following few weeks. 
The area of the excision was painted with gentian violet at each visit, and it 
healed well by granulation. For the period of five to six weeks the patient was 
observed, with no sign of any recurrence of the swelling. The palate had re- 
turned to its normal appearance. Transfer to another station thereafter pre- 
vented any further observations from being made. 
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Laboratory Examination.— 

Gross Appearance——The specimen consisted of approximately 2 cc. of 
irregular, tough, gray-brown tissue fragments. 

Microscopic Appearance.—Sections of the fragments submitted presented 
a varied picture. One fragment consisted of a small lobule of normal-appearing 
mucous gland. Another fragment contained sections of dilated cysts lined by 
low stratified squamous epithelium partially filled with a mucoid-appearing 
material. In adjacent areas smaller cyst spaces were lined by a hyperplastic 
stratified squamous epithelium with an inflammatory cell infiltrate scattered 
throughout the epithelial lining. Also to be seen in the same section were groups 
of epithelial cells forming an irregular adenomatous pattern. Some of these 
latter contained lumina, varying in size, and lined by cuboidal or columnar 
epithelial cells. Adjacent epithelial cells were stratified in arrangement and 
contained no apparent lumina. Some of these epithelial elements appeared to 
invade the surrounding stroma, sometimes producing lumina and sometimes 
persisting merely as thin epithelial strands. About such areas the fibrous stroma 
manifested a very slight mucoid appearance. Throughout the remainder of the 
section, the stroma was densely fibrotic and contained a mixed-cell inflammatory 
infiltration. Collections of lymphoid tissue with follicle formation were seen. 

Diagnosis: Mixed-cell tumor of the palatine glands. 

Laboratory Note.—The sections of the mucous glands included with the 
specimen and the anatomical location of the lesion lead us to believe that this 
tumor probably originated in the palatine glands. The histologic appearance 
of the tumor bears some resemblance to mixed tumors of the salivary gland; 
however, the myxomatous reaction so common in these latter tumors is insig- 
nificant here. The irregular appearance of the epithelial elements seen in such 
tumors is a common finding and need not necessarily indicate malignancy. How- 
ever, such tumors are prone to recurrence following incomplete removal. 


Reference 


Thoma, K. H.: Oral Pathology, ed. 2, St. Louis, 1944, The C. V. Mosby Company, pp. 
1098 and 1290. 
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RADIOPAQUE TUMOR IN THE MAXILLARY SINUS— 
A POSSIBLE OSTEOMA 





S. S. Fase, D.D.S., Los ANGELES, CALIF. 





Case Report 


61-YEAR-OLD white man was referred to our office because of a suspected 
oroantral fistula. 


Case History.—In 1910 the patient had an upper left first molar extracted, 
at which time the dentist punctured the sinus wall, causing an oroantral fistula. 
The sinus continued to drain for four years following the extraction. The drain- 
age then stopped and the sinus became asymptomatic. 


Clinical Examination.—The patient was edentulous in the upper arch. 
Through the years since 1910 all his remaining teeth had been extracted. In 
the upper left first molar area the mucobuccal fold showed a depression about 
3 mm. in diameter and 3 mm. deep. On probing the area a hard mass was dis- 
covered. There was no oroantral ventilation. Maxillary sinus and dental roent- 
genograms were taken. 


Roentgenographic Examination—The dental roentgenograms showed a 
dense area in the maxillary sinus. On examination of the maxillary sinus roent- 
genograms, a large bony mass was seen in the left maxillary antrum, almost 
entirely filling it. It appeared to be attached to the medial wall of the antrum 
and probably occluded the meatus. The bony mass was separated from the 
roof, the lateral wall, and the floor of the sinus. There was an intervening air 
space of several millimeters noted. There was no bony erosion of the previously 
mentioned walls of the maxillary sinus. 

Of the various possibilities an osteoma appears to be most likely. Ossify- 
ing fibroma was thought of and ruled out because they usually obliterate the 
maxillary sinus and cause asymmetry of the face. Osteocartilaginous exostosis 
presents a homogenous texture on roentgenographie examination, and the pos- 
sibility of a calcified eyst was decided to be unlikely. From the roentgenographic 
evidence it appeared that the lesion may be an osteoma, as most osteomas arise 
from the periosteum of a bony wall, are attached by a pedicle, and are usually 
due to a stimulation. 

Course.—On consultation with an otolaryngologist it was decided to leave 
the area intact because the patient suffered no symptoms from it and because of 
his age. It was decided to follow the lesion by x-ray every six months to note 
any change in the area. The patient was opposed to a biopsy. 

1543 





S. 8S. FABE 


Fig. 2. 


Fig. 1.—Dental roentgenogram with probe against tumor. 
Fig. 2.—Dental roentgenogram showing suspected area in the maxillary sinus. 


Fig. 3.—Lateral view of the maxillary sinus showing tumor. 





RADIOPAQUE TUMOR IN MAXILLARY SINUS 


Fig. 4.—Anteroposterior view of the maxillary sinus showing tumor, 


Summary 


1. A ease is reported of a possible osteoma in the left maxillary sinus of a 


61-year-old man. 

2. This was discovered on clinical and roentgenographie examination of the 
area. A past history of an oroantral fistula following a tooth extraction in this 
area was obtained. 

3. As no biopsy was taken the diagnosis of a definite type of tumor cannot 
be established. 
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MIXED TUMOR OF THE PALATE 





A Case Report 





THomas J. Cook, D.D.S., Miami, Fua, 





TUMOR which is slow in growth, tends to be encapsulated, and is usually 

firm in consistency, may be smooth or nodular and as a rule is not painful. 

Mixed tumors may appear in the palate, cheeks, lips, pharynx, and salivary 
glands, or other areas where glandular tissue is found. According to Ewing' 
no single source of mixed tumor meets all the requirements. In some instances 
it is distinctly adenomatous and probably arises from the acini and ducts of 
glands in which it is well incorporated. In still other cases it is encapsulated or 
extraglandular and takes the form of basal-cell epithelioma. Probably in these 
instances it arises from misplaced and occasionally embryonic portions of gland 
tissue. 

Cheyne, Tiecke, and Horne? reported a series of fifty cases which were 
located as follows: left parotid, twenty-six cases; right parotid, eighteen cases; 
submaxillary region, four cases; palate, one case; upper lip, one case. 

Cordray® reported on sixty-one cases which were located as follows: parotid 
gland, thirty; submaxillary region, eight; palate, seven; lacrimal gland, three; 
cheek, two; tonsil, one; pharynx, one. 

He stated : 

‘In theory the prognosis following treatment should be excellent, because 
of the fact that the tumor is so predominantly benign. However, the facts do 
not uphold this theory, primarily because the treatment afforded the mixed 
tumor has had little or no plan, has been inadequate or has been directed along 
the wrong path or attack. Roentgen ray treatment is a glaring example of the 
latter. In spite of many articles condemning this practice, one finds in certain 
places a reliance on this therapy. Roentgen therapy for the mixed tumor should 
be thoroughly condemned for two reasons: First, the tumor is highly resistant 
to radiation, and hence no real effect is secured; second, the consequent fibrosis, 
induced by the roentgen rays, causes difficulty without end for the surgeon 
when finally the patient submits to operation.’’ 

Cheyne? and his associates feel that a biopsy of mixed tumors is contrain 
dicated and that an attempt should always be made to remove them surgically 
with the capsule, which is usually well formed and intact. 


Case Report 
A Chinese soldier, aged 36, was admitted to the hospital on March 22, 1944. 
This patient’s chief complaint was that he was having difficulty on swallowing 
because of a ‘‘growth on the roof of his mouth.”’ 
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Clinical Findings.—A large, fairly firm mass was seen on the hard palate 
on the right side. The posterior border of this mass extended into the oro- 
pharynx. 


Operative Findings.—A large, egg-shaped, lobulated, firm, white tumor 
was seen lying beneath the mucosa of the palate on the right side. The bones 
of the hard palate were thinned out from pressure of the tumor, but there were 
no dehiscences into the nasal fossa or antrum. The tumor was tightly bound 
down to surrounding tissues at several points; it was encapsulated. 


Fig. 1.—Mixed tumor of the palate. 


Description of Technique——The patient was placed under endotracheal 
ether anesthesia. The face was cleansed with soap and water and covered with 
sterile head drapes. An incision was made on the palatal mucosa along the 
border from the second molar on the right side to the same tooth on the opposite 
side, leaving the marginal gingiva around the teeth intact. The entire palatal 
mucosa was then turned back and the tumor exposed. By blunt dissection the 
tumor was freed and removed with the capsule intact. There was little bleeding. 
The area was dusted with sulfa crystals; the flap was replaced and sutured to 
the gingival margin. A clear acrylic appliance which had been made ready 
was then covered with sulfa crystals and tied into place. This appliance cov- 
ered the entire palate; it kept the patient’s tongue away from the wound and 
also served as a pressure appliance. 

On the third day the acrylic appliance was removed and on the fifth day 
the sutures were removed. Convalescence was uneventful. 


Pathologic Report.— 


Gross Description—The specimen consisted of two lobulated masses of 
gray-pink tissue. The masses of tissue, one 6 em. in its greatest diameter, 
the other 4.5 em. in its greatest diameter, were within a thin fibrous capsule. 
On section, the tissue was uniformly firm and had sharp-cut edges. 
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Microscopic Description.—Sections go through areas of mucous glands that 
are distinctly hyperplastic. In other areas, the cellular elements of these glands 
lack organization and differentiation. Some occur as solid masses, somewhat 
resembling basal cells. These cells are extending haphazardly in a fibrous tissue 
stroma. In certain areas the fibrous tissue elements are quite young; in other 
areas they are mature, and in some instances show hyaline change. Although 
the nuclei of epithelial cells vary in staining, size, and shape, mitotic figures 
are not numerous, nor are abnormally large nuclei. The potential malignant 
traits of such a tumor cannot be predicted. 

Final Diagnosis.—Mixed tumor of palate. 
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Periodontia 





ELECTROSURGICAL GINGIVOPLASTY 


Levon M. Sacuirian, D.D.S.,* PHmapetpHia, Pa. 


Introduction 


OME fifteen years ago, Webb' brought to the attention /of the dental pro- 
S fession the use of electrocoagulation in the treatment of periodontal disease. 
His technique employed the bipolar, biterminal electrode, activated by a spark- 
gap type generator. The passage of high frequency evrrent between the two 
poles of the active electrode produced internal heat, with the effect of instan- 
taneous coagulation of tissue protein. Electrocoagulation was expounded and 
gained popularity, due to its simplicity and effectiveness. Clinical experience, 
however, soon revealed that this method had certain limitations. The deep 
penetration of heat could not be controlled and would oceasionally result in 
destruction of healthy tissue as well. 

The substitution of the spark-gap current by the electronic current of the 
vacuum-tube generator somewhat improved the control factor, but, inasmuch as 
electrocoagulation was not sufficiently substantiated by experimentation and 
the test of time, it could not overcome the adverse publicity it had built/up for 
itself, and indireetly for electrosurgery. j 

While electrocoagulation was in the limelight, little attention Aad been 
given to the early investigators in the field who had associated themselves with 
the development of electrosurgery. The application of high-frequency currents 
for cutting, coagulating, or desiccating has been done as far back as 1909 both 
in Europe and the United States. Most of these metheds having originated in 
Germany were subsequently taken up and developed in various surgical fields 
by our medical pioneers: Wyeth, Clark, Kelly, and others: 

In dentistry Miiller? employed the wire leop_electrode and reported its 
use in 1924. One of our early investigators in this field, Ogus, collaborating 
with Kelly, was experimenting with the cutting currents during this develop- 
mental stage. Ogus* was introduced to electrosurgery in 1925 by Elmer Brown 
of Trenton, New Jersey, who had seen the work of Clark in Philadelphia. Clark 
sent Ogus to meet Kelly and Ward at Johns Hopkins University in Baltimore, 
Maryland. These eminent surgeons were using the high-frequency current in 
general surgery, utilizing it for deep coagulation and destruction of precancer- 
ous and cancerous masses, where this was indicated. In 1940, Ogus was invited 
to give a paper before the staff of Johns Hopkins University under the sponsor- 
ship of Professor Kelly and Professor Ward. Dr. Kelly was impressed by the 

Read before the Pennsylvania State Dental ' speated and the Odontological Society of 


Western Pennsylvania, Pittsburgh, Pa., June 2, 1949. 
*Associate in Stomatology, Graduate School of Medicine, University of Pénnsylvania. 
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presentation and, in putting the stamp of approval on electrosurgery for den- 
tistry, expressed himself, ‘‘. . . I think it to be one of the most remarkable and 
practical discoveries in surgery, since I have come into the field back in the 
eighties of the last century.”’ 

This author’s interest was aroused independently in 1933 at the Graduate 
Hospital in Philadelphia, while observing the early use of high-frequency cur- 
rents in the fields of dermatology, gynecology, proctology, and thoracology. 
Collaborating with W. J. Johnson, then head of the Department of Physical 
Medicine, a number of clinical cases were treated with primitive spark-gap type 
high frequency equipment available at that time. 

The brief popularity of electrocoagulation during this period and its ap- 
parent limitations reactivated our interest in oral electrosurgery, more so when 
newer-designed electronic equipment was made available to us for experimenta- 
tion. 

Early clinical research was directed to the resection of excess tissue, 
growths, changing of tissue attachments, and the incision and drainage of ab- 
seesses. It was in the field of periodontal surgery that, with the abundance of 
clinical material available, electrosurgery found wide use in pocket elimination 
and the molding of tissue. 

With the use of this new technique, it was apparent that the close proximity 
of the oral mucosa to alveolar bone and the dental structures, as well as other 
biologie factors peculiar to the mouth, necessitated the development of (a) the 
type of equipment best suited for our needs and (b) a technique which would 
make electrosurgery reasonably safe and practical. 


Electronics 


The science of electronics covers the emission of electrons through free space 
(vacuum) or through appropriate gases, as well as control of electrons under 
these conditions. It does not explain the behavior of electrons when flowing in 
solid conductors such as copper wire or tungsten electrodes. 

Radio and electronics, as a result of research and experimentation, from 
their inception have been closely related. Electronics is an offspring of radio. 
The Fleming valve (1903) and the De Forest Audion (1906) were the first 
‘‘vacuum tubes’’ and as such mark the entrance of the electronic era. The 
Triode oscillator and the Triode amplifier, which came about 1912, were develop- 
ments in tube circuit and serve as oscillation generators and amplifiers of weak 
radio signals. The present wide application of tubes and the science of elec- 
tronics in radar, television, facsimile electronic emission, and high frequency 
heating in industry is evidence of the success of this development. 

A distinction must be made between the types of machines used in surgery. 
They are: (1) the spark-gap type; (2) the vacuum-tube type; and (3) the 
combination spark-gap and vacuum-tube type. 

The spark-gap type apparatus produces electrical waves of high frequency. 
The condenser, spark-gap, and resonator form the high-frequency oscillating 
eireuit. The oscillations of the spark-gap machine are damped; they are not 
continuous but occur in separate oscillating periods, each consisting of a series 
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of rapidly decreasing oscillation trains. The frequency of oscillations varies 
from 500,000 to 2,000,000 per second. 

The spark-gap apparatus produces principally a current suitable for fine 
desiceation, fulguration, and heavy coagulation. 

The vacuum-tube apparatus produces high-frequency oscillations of some- 
what different character than that of the spark-gap machine. Much higher 
frequencies are produced. ‘The oscillations are damped; they are continuous 
and have a uniform amplitude. The frequencies vary between 10,000,000 and 
100,000,000 per second. 

The vacuum-tube apparatus is primarily suited for fine cutting and coagu- 
lating. This type of apparatus may be modified by rectification and variance in 
tank coil and condensers to produce varying wave lengths and patterns, so that 
suitable fulgurating effects as well may be produced. Similarly, the spark-gap 
apparatus may be modified to produce satisfactory cutting effects. 

Combination spark-gap and tube-type machines are also available where a 
blended current is desired. The surgeon has a selection in the use of the spark- 
gap current, the vacuum-tube current, or a combination of the two in any pro- 
portion desired. These machines, being bulky, are more suitable for use in the 
hospital operating room. 

The dentist will find the vacuum-tube apparatus compact and versatile for 
all oral electrosurgical procedures required in office use. 

Fundamental research in the science of electronics in various scientific and 
industrial fields has contributed to a better understanding of the behavior of 
high-frequeney currents. Mouradian, Plummer, and Rawls‘ applied this know- 
ledge to engineering perfection in medical-surgical equipment. In our experi- 
ments we were further aided by engineering consultants in making the necessary 
modifications and in designing equipment of a standard of efficiency which would 
serve our purpose. We have now at our disposal units with satisfactory range 
of wave lengths, patterns, and power which contro] the performance of delicate 
electrodes of our own design. 

This knowledge has been coordinated with developmental research carried 
on in the elinie and in private practice for over fifteen vears in order to arrive 
at a practical technique. 


Definition of Electrosurgery 


Electrosurgery is the surgical use of electricity in one form or another. 
In the strictest sense of the term it covers all forms of endothermic applications 
on human tissue, as well as the use of the electrocautery, electrolysis, and other 
electrochemical means for the destruction of tissue. General modern usage, 
however, has restricted the term electrosurgery to the surgical application of 
high-frequency electric currents. 

The surgeon must understand current characteristics produced by various 
frequencies and wave patterns and must learn through experimentation how to 
control these currents before attempting to use electrosurgery. 

Electrosurgical methods are an adjunct to scalpel surgery. The principal 
effects produced are: (1) fine almost bloodless dissections by acusection; (2) 
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hemostasis and destruction of tissue by electrocoagulation; (3) dehydration of 
surface lesions by fulguration or desiccation; (4) sterilization. 

These effects are interrelated, and best results are produced by skillful 
combinations. 


The Electrode 


The active electrode is sometimes called the cold cutting knife or the radio 
knife, because the electronic knife remains cold all through the operation and 
the heat generated in the tissues is always under the control of the operator. 
A coagulating or cutting current is produced, depending on the frequency, the 
wave pattern, the strength of the current, or the size and shape of the electrode. 

In contrast, the low-voltage electric current in the cautery functions only 
as a means of heating and maintaining the temperature of the instrument or 
electrode employed, much as a heated wire would. Searing or burning is pro- 
duced by a red hot instrument in contact with tissue. 


Pocket Elimination 


Regardless of the method of choice, one thing is constant: periodontal 
disease cannot be cured or arrested unless the pathologie crevice is either closed 
or reduced to near zero. 

If we feel that reattachment of detached tissue is not feasible, then we must 
direct our attention to pocket elimination either by shrinkage or by resection. 

It is not the purpose of this report to discuss the relative merits of the two 
approaches to the same problem, pocket elimination. Both methods have their 
ardent advocates. Undoubtedly, successful results are produced by either 
means. In the final analysis, decision as to which one to use rests on the clinical 
judgment and experience of the operator. 

There is at present a well-established concept among periodontists that 
surgical, chemical, or electrosurgical gingivoplasty is the direct approach to 
pocket elimination. 

History records that surgery was attempted by the ancient Babylonians 
and Egyptians. Not only gum resections were practiced with sharp objects, but 
the hot poker also played its part for the destruction of diseased tissue. Sur- 
gical methods utilizing the knife are as old as the profession itself. They were 
described by Fauchard in 1746, Robiesek in 1862, and Riggs in 1867. 


Reports from Germany’ indicate that during the last war period the dental 
profession in continental Europe followed the surgical trend and gingivectomy 
was practiced more extensively than in the United States. This perspective is 
now gaining headway in this country, and gingivoplasty is not being regarded 
only as the last resort, but an effective and practical means of pocket elimina- 
tion in eases where a diagnosis would indicate prompt and certain eradication. 


In discussing pocket elimination by electrosurgery, it is the purpose of 
this report to deliberate not only on the advantages of this method but also on 
its possible harmful effects, through the use of inadequate equipment or faulty 
technique. Electrosurgery has many applications in dental practice. It lends 
itself particularly well to the treatment of chronic periodontal disease. 
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Periodontosis 


We must bear in mind that periodontosis is a chronic degenerative disturb- 
ance and involves the destruction of the periodontal membrane and regressive 
changes in the supporting alveolar bone. The disease fundamentally is nonin- 
flammatory in character, though it is seldom observed in an aseptic form. It 
occurs more often associated with periodontitis or hyperplasia. 

The etiology of this disease is often difficult to determine. It is assumed 
to be associated with, if not caused by, systemic dyscrasia. 

Periodontosis is not uncommon in the young, when it is related to a sys- 
temic dyserasia, such as diabetes, endocrinopathie conditions, nutritional defi- 
ciencies, or to oral sepsis. However, in individuals past the age of 20 it is the 
most prevalent of human diseases including caries. More teeth are lost through 
this cause than any other. The sooner the disease is detected the sooner it can 
be arrested or cured. It is the duty of every dentist to educate the public in 
preventive dentistry. It is cowardly to ignore the treatment of periodontosis by 
simply labeling it ineurable. 

Clinically, periodontosis characterizes itself with the existence of the patho- 
logic pocket. The boundaries of this space are, on one side, the cementum of 
the tooth in whatever state of health it might be and, on the other side, the 
surface of the detached or excess tissue. The pathologie picture also involves 
the epithelial drift in advance of the pocket and bene resorption in the infiltrated 
area. In the presence of periodontitis the erevicular epithelium is ulcerated 
and the gingival corium inflammatory in character, The contents of this space 
may inelude debris, necrotic tissue, caleulus, inflammatory granulation tissue, 
and an abundance of extravascular fluids and pus. 

The primary consideration in periodontosis is the extent of regressive 
changes that has taken place in the alveolar bone. The onset of periodontosis 
may be detected in advance, before vital tooth attachment is dangerously lost, 
by eareful radiographie examinations, made periodically. Kaplan and Mann® 
demonstrated conelusively that the elimination of the pocket will arrest the 
disease and make its cure possible. Healing is prompt following surgical and 
electrosurgical gingivoplasty. Soft tissue regenerates over the existing level 
of alveolar bone. Nature will smooth and round alveolar bone as soon as the 
exciting symptoms are relieved and healing proceeds. Osteosis may heal com- 
pletely if the process of regeneration by resorption and formation of bone pro- 
eeeds undisturbed. 

Clinically, following pocket elimination the picture changes from the patho- 
logie state to that of normal periodontal health which simulates a state of 
physiologic recession. 

Osseous Resection 


It is not necessary, nor is it advisable, in practicing gingivoplasty to file 
or mutilate alveolar bone in any way, except in certain instances in which archi- 
teetural requirements indicate it. These cases are fortunately in the minority 
as pointed out by Schluger.’ 

Elimination of periodontal disease by gingivoplasty should be attempted 
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only where the teeth involved are firmly supported in bone. Where osteolysis 
has regressed to such a great extent that isolated deep intraosseous pockets 
exist, an additional problem presents itself. 

Whether or not deep bone pockets may close by regeneration with gingi- 
vectomy alone is a moot question. In certain selected cases bone resection and 
reshaping are needed. These cases should be studied in advance by careful 
radiographic and clinical examination. They require special consideration, and 
any one of the following procedures may be indicated : 

1. Removal of the contents of the space including all traces of necrotic 
cementum on the root surface. If it is possible to protect the blood clot against 
infection and irritation either by a flap operation or pack, then organization of 
connective tissue and later bone regeneration may be expected. The influence 
of the endocrine glands, vitamin D, vascularity, and other factors should be 
considered. 

2. Reshaping the bone to conform with architectural requirements so that 
tissue will heal with deflecting contours. 

3. Extraction of the tooth if much vital bone support has been lost or would 
have to be sacrificed. The cosmetic effects and postoperative hypersensitivity 
of denuded root surfaces should be considered. We may be confronted at times 
with the choice of losing the tooth or accepting an inevitable recession. 


Gingivoplasty 

The purpose of gingival surgery is to eliminate pockets, mold tissues, and 
aid nature in restoring the periodontium to a physiologic state. In order to 
attain this goal it is necessary to remove pathologie and excess tissue, to remove 
the soft tissue side of pockets, and to produce deflecting contours and inter- 
proximal sluiceways. 

Methods of gingivoplasty are classified into the surgical, chemical, and 
electronic groups. Each will give satisfactory results when surgical principles 
are followed. 


Electrosurgical Techniques 


The cardinal rule in regulating the strength of current is that one should 
always use the lowest strength that cuts freely to the desired depth, and one 
should choose the size and shape of electrode according to electrical resistance 
of tissue under the electronic knife. 

All incisions should be made boldly, without hesitation, and following a 
predetermined pattern. The use of heavy electrodes and shorter wave currents 
should be avoided as they produce unnecessary penetration of heat and un- 
controlled tissue destruction. Clinically, in gingivoplasty, electrosurgical in- 
cisions are no different than those made by the scalpel. - This is particularly 
true when superficial coagulated tissue is mechanically removed and a blood 
elot encouraged. Gross coagulated tissue, if not extirpated by curettage, is 
likely to be followed by toxic absorption, with symptoms of a second degree 
burn. Overcoagulation may be followed by active hyperemia. Secondary in- 
fection and a defensive reaction may manifest themselves with subsequent for- 
mation of inflammatory superfluous granulation tissue. 
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The electrosurgical techniques developed for pocket elimination are: (1) 
cingivotomy, (2) gingivectomy, (3) electrocoagulation, and (4) fulguration. 


Individual Resection (Gingivotomy).—This technique has been fully 
deseribed.® It is a conservative approach to the resection of detached or 
hyperplastic gingival tissue, constituting the soft tissue side of localized 
pockets. Electrosection lends itself to extremely delicate dissections and to 
the molding of tissue. Electrosurgical effects thus produced cannot be 
simulated by the knife or any other means. 

The technique consists of three steps: (1) Festooning of the detached 
tissue by the elliptical loop electrode; (2) coning of interproximal tissue with 
the needle electrode; (3) planing of shelves by the round loop electrode. 


Electrosurgical Gingivectomy.—This technique has been fully described 
previously.*° It is a combination of surgery and electrosurgery and has the 
advantages of both. The fine cutting qualities of the electrode and, in addition, 
the hemostatic and sterilizing properties of high-frequency currents are utilized 
in this operation. This method lends itself to the management of periodontosis. 
An entire jaw may be treated at one sitting and the operation completed in about 
one-half hour. The technique consists of three steps: 


1. Resection of detached tissue by electrosurgical acusection. The incision 
follows the outline made by markings on the external surfaces of the gingivae, 
which represent the deepest portions of the pockets. The electrode used is a 
thin rigid wire, bent at a 45° angle. The current used is partially rectified and 
of a longer wave length, about 80 meters in wave length. The electrode cuts 
with ease and without pressure with a minimum amount of coagulation on either 
side of the cleavage. The incision may not necessarily be bloodless. It would 
be a mistake to use for cutting purposes a shorter wave length current or a 
heavier electrode in order to produce complete hemostasis. Such practice would 
invite inevitable postoperative sloughing and possible localized bone necrosis. 
The operator should be satisfied with the ease of cutting and versatility that 
the electrode offers. The cutting effect simulates the steel scalpel and yet it is 
reasonably bloodless. Furthermore, the incision is made down to and at or 
near the periosteum, a further precaution against thermal penetration into 
osseous tissue. The completed incision is clearly outlined, and to the naked eye 
coagulated tissue is hardly visible. 

2. With a sharp knife this outline is retraced, cutting through the peri- 
osteum to bone. No further hemorrhage is induced as the capillaries in the 
periosteum are previously sealed. There seems to be no need for the use of an 
aspirator for this procedure, in marked contrast to gingivectomy performed by 
the steel knife. The strip of detached tissue is now lifted with a blunt instru- 
ment. 

3. Extirpation of partially electrocoagulated inflammatory granulation 
tissue is performed with the aid of specially designed curets, scalers, and tissue 
files. Hemorrhage may be arrested by spotting with a blunt electrode and, 
more effectively, by using a shorter wave current of about 60 meters’ wave 
length. It has been found by experience that healing is prompt and the wound 
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stays clean if all the debris and devitalized and excess granulation tissue are 
thoroughly cleaned and a normal blood encouraged during the initial operation. 


Electrocoagulation.—Recently it has been advocated that in using the 
hydrocolloid technique, soft tissue around the gingival margins of the inlay prep- 
aration be destroyed by electrocoagulation, so that a wet slough is produced. A 
monoterminal, bipolar electrode in the form of a heavy blunt blade is used; 
however, the effect produced is precisely the same as if the biterminal, bipolar 
electrode were used. Such practice may induce an uncontrolled diathermic 
penetration and result in postoperative discomfort and deformity. The ap- 
plication of electrocoagulation should be confined only to spot destruction of 
granulation tissue and to the sterilization of the accumulated blood during 
gingivectomy, and postoperatively for the reduction of superfluous granulation 
tissue. 


Fulguration.—The fulgurating or desiccating current is safer to use. This 
method offers precision control with localized surface destruction. A thin wire 
monoterminal, monopolar electrode is used. Body resistance is raised by de- 
leting the dispersive pad. Excess tissue may be dehydrated by showering 
electronic sparks on the surface of the tissue. Incisions made with this current, 
at the gingival margin for the exposure of buccal gingival caries, are bloodless, 
and the cut surfaces are sealed with a dry slough. Fulguration and the gingi- 
votomy technique as described are the methods of choice in place of electro- 
coagulation, whenever the interproximal tooth surface is to be exposed for 
cavity preparation. 

The Pack 


The application of a protective surgical cement pack is just as important 
as the operation itself. In all electrosurgical interventions and whenever pos- 
sible it should be used routinely. A suitable slow-setting pack composed of zine 
oxide, rosin, eugenol, benzaldehyde, and olive oil has been described previously. 
When mixed thick and applied to the wound it will set in twenty minutes and 
will protect the blood clot against irritation and infection. It should be re- 
placed and maintained for at least ten days to two weeks. Whenever the pack 
is removed, the underlying tissue, while in the process of healing, should be 
clean and devoid of odor or mass sloughing. <A reasonably clean mouth before 
operative procedures are undertaken assures less operative hemorrhage and 
better healing. 

It has been observed that nature’s efforts at healing should not be disturbed 
for a period of three weeks. Bernier and Kaplan™ found that regenerated 
tissue is completely epithelized during this period and histologically shows no 
difference from normal tissue at the end of the three-week period. Surgical! 
healing, however, does not constitute completed healing-and regeneration. The 
process of healing continues and is abated by routine prophylactic treatment, 
essential dental treatment, and exercise of the new tissue until a firm and 
healthy layer is regenerated. Final healing may take several months, though 
immediately after the protective pack is discontinued normal physiologic func- 
tion may proceed with comfort to the patient. 





ELECTROSURGICAL GINGIVOPLASTY 


Summary 
Surgical and/or electrosurgical gingivoplasty is the direct approach to 
pocket elimination. The use of high-frequency currents in dentistry is now 
developed to a safe and practical extent. The delicately controlled current of 
the eleetronie generator will function with efficiency and precision and produce 
the desired effects. The cutting, coagulating, desiccating, and sterilizing effects 
are an adjunct to surgical technique. It must be fully realized that electronic 
energy is a potent means in our hands and must be used intelligently. An un- 
derstanding of the behavior of electronic modalities on oral tissues and sufficient 
training in their clinical application have opened a wide scope of usefulness 
in dentistry, not only in pocket elimination but also in various other phases 
of dental practice. 
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Oral Medicine 


TREATMENT OF SENSITIVE CERVICAL AREAS OF TEETH 
WITH HOT OIL APPLICATIONS 





A Preliminary Report 





JOHN SEABORN McKeEnzig, D.D.S., Miami, FLaA.,* aND 
ArvIN Witu1AM Mann, D.D.S., Fr. LAUDERDALE, F'LA.* 





HE chief complaint of many patients visiting the dentist is sensitive cervical 

areas of teeth. These areas not only prevent thorough scaling operations and 
other periodontal procedures, but also are extremely uncomfortable when hot, 
sweet, or cold foods are eaten. 

Many solutions to this problem have been offered, but none are completely 
without objection. Black! suggested severe burnishing with strong pressure. 
Various types of chemotherapy have also been suggested. Prime? and Howe’ 
used ammoniacal silver nitrate followed by either formalin or eugenol, thus 
precipitating metallic silver within the dentinal tubuli or lacunae of the 
eementum. Although this seemed to work satisfactorily, it had the objection 
of staining teeth black, so could not be used in the areas exposed to view. In 
addition, it was difficult to confine silver nitrate to the tooth surfaces, and any 
excess touching the gingiva produced a slough. 

Eisenberg‘ used nascent silver iodide to treat tooth surface hypersensitivity, 
while Bodecker® utilized Andresen’s remineralizing powder. Payne,® Osserman,‘ 
Franken,® Grossman,’ and others have suggested methods and medicaments, 
which, although partially effective, did not completely solve this problem. 

More recently, Lukomsky,’® Bibby," Hoyt and Bibby,’* Sorrin,** Clement,” 
and Martin’ have suggested the use of a topically applied sodium fluoride paste. 
However, this has the disadvantage of occasionally causing sharp pain on 
application, possible shock, and loss of vitality of the pulp. 

Since none of the methods mentioned have proved entirely satisfactory, the 
present investigationt was initiated to attempt to find a better and more prac- 
tical treatment for sensitive cervical areas of teeth. The present preliminary 
report records our observation on the initial series of patients over a five-month 
period. 

Material and Methods 


Twenty adult patients were selected at random from the authors’ private 
practices. The only criterion for selection was that the patient must have made 
a bona fide, spontaneous complaint of cervical sensitivity of the teeth. This 
group of patients was distributed as to age, as shown in Table I. 


*Cochairmen, Dade County Dental Research Clinic. 


yAlthough the major bulk of the daily treatments were carried out in the authors’ private 
practices, the plan of treatment and preliminary investigations were made in the Periodontal! 
Section of the Dade County Dental Research Clinic, Miami, Fla. 
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TABLE IL 
AGE : UNDER 20 YR. 20-30 31-40 41-50 OVER 50 
Number of patients 0 3 10 3 4 





No attempt was made to clean up the mouth before instituting treatments ; 


consequently, patients presented with varying degrees of calculus and detritus 
n the cervical areas. 
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Fig. 1.—Method of making applicator for hot olive oil from old toothbrush. A, Dotted 
line indicates where handle is cut from teothbrush head. B, Handle shaped and tapering hole 
drilled; C, round toothpick inserted; D, finished applicator. 























The method used for the application of hot oil was as follows: 


A small amount of medicinal olive oil was heated almost to boiling in a 
small container.* 


An orangewood point or round toothpick held in a porte polisher or tooth- 
pick holdert was inserted into the oil, carried to the tooth, and application to 
the cervical areas was begun. This procedure was repeated until all cervical 
areas on the left side of the mouth had been treated, which usually required 
five to ten minutes. This entire procedure was repeated daily until sensitivity 
disappeared ; exact records were kept of the number of days necessary to accom- 
plish this desired result. It is important to note that only teeth on the left side 
vere treated. The untreated right side acted as a control area. This gave us 


in untreated area to test sensitivity changes, and prevented our getting false 
lata from the patient. 





*An aluminum teaspoon measure, or a teaspoon, seemed to be an ideal container for 
eating the oil. 

+A toothpick holder may be easily made by cutting off the head of the patient’s dis- 
arded toothbrush, drilling a hole through the flat side, 4 inch from the head end, with a 
No. 700 bur with a taper as shown in Fig. 1. The end one-third of a round, polished tooth- 
ick is then inserted into this hole. This hole can be drilled at an angle to allow for a 
contra-angle”’ application (Fig. 1). Similarly designed toothpick holders were suggested to 


™ authors for use as interdental stimulators by Dr. James C. Westbrook, Jr., Birmingham, 
Ala, 





1560 JOHN SEABORN MCKENZIE AND ARVIN WILLIAM MANN 


When sensitivity had completely disappeared on the treated left side, th: 
hot oil applications were discontinued, the patient was closely observed to deter 
mine any recurrence of symptoms. This was contrasted with any change ii 
sensitivity in the ‘‘control’’ right side. 


Observations 


1. Desensitization was obtained after varying lengths of time in all cases, 
and up to this time there has been no recurrence of sensitivity in any of the 
areas treated. This was in sharp contrast to the sensitivity which persisted in 
the teeth of the right side (control area) throughout the entire observation 
period. 

Twelve cases were desensitized in the first five days. 

Four cases took ten days. 

The remaining cases took from five to fourteen days for complete cessation 
of sensitivity. 

There was no correlation found between age of the patient and response 
to treatment in the group studied. 

2. The length of time needed to make sensitivity disappear was not directly 
proportional to the degree or amount of original sensitiveness. 

3. Response or degree of responses was not directly proportional to degree 
of cleanliness. In fact, no difference in response was noted in mouths of varying 
cleanliness. 

4. Neither burnishing of the hot oil into the areas treated nor drying the 
tooth hastened desensitization. However, it was noted that copious saliva cooled 
the oil and thereby diminished desensitizing activity. 

5. It was not necessary to exercise extreme caution to prevent blistering 
or burning the gingiva. 

6. Except in extreme sensitivity, patients do not complain of heat or dis- 
comfort when oil is applied to the teeth, although areas adjacent to recently 
inserted metallic fillings may be hypersensitive and respond slowly to treatment. 

7. Response is also slower in freshly denuded cementum, e.g., postgingivec- 
tomy cases. 

8. In no instance did hot oil applications stain or discolor tooth surfaces. 


Discussion 


In presenting this preliminary report on a new method for desensitizing 
sensitive crevices without staining tooth structure, the authors hope to stimulate 
research interest in this very perplexing problem. 

It is interesting to note that in even the most stubborn cases in this study, 
all responded to hot oil treatment, although sensitive areas around recently 
placed metallic fillings were the most difficult to desensitize, probably due to 
increased heat conduction in this area. On the other hand, sensitivity of the 
teeth in the right side ‘‘control area’’ did not diminish during the period o! 
observation. 
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Of great additional importance is the fact that it is not necessary to clean 
up the mouth before treatment can be made effective. All dentists have treated 
patients in whose mouths even minimal sealing and polishing were impossible 
without extreme pain. Prior treatment with hot oil should allow us to carry 
out our regular prophylaxis procedure without pain, and should minimize the 
discomfort of postgingivectomy and subgingival curettage treatments. 

Although all procedures in this study were carried out in the office to insure 
rigid control of research data, there is no reason why the patient cannot apply 
the oil at home in routine practice. 


Summary and Conclusion 


1. A method of desensitizing cervical areas of teeth with hot oil applications 
has been presented. This treatment does not stain tooth structure, causes little 
discomfort during treatment, and can be used by the patient at home. 

2. All eases responded to treatment, although areas adjacent to recently 
placed metallic fillings took a greater length of time. 

3. Hot oil treatments were as effective in unclean mouths as in mouths in 
which complete dental prophylaxis had been done. 

4. Burnishing of the tooth structure or drying the tooth did not hasten 


desensitization. 
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A CASE OF HISTOPLASMOSIS WITH ORAL MANIFESTATIONS 





NorMAN N. Nutman, B.A., D.D.S.,* PRovivence, R. I. 





ISTOPLASMOSIS is a fairly rare fungus disease which is of interest to 

the dentist, oral surgeon, and oral pathologist because of the fact that its 
oral manifestations, which commonly accompany the systemic condition, hav: 
a tendency to simulate the symptoms of those other diseases which produce 
oral lesions. Moreover, the oral cavity and its associated structures are the 
places where the disease is readily visible and amenable to biopsy study. Among 
the diseases most commonly confused with this usually fatal infection, Levy lists 
‘‘earcinoma, leucemia, noma, leishmaniasis, Hodgkin’s disease, and fusospiro- 
chetosis.’’ To this list may be added tuberculosis, the gross laryngeal lesions 
of which are remarkably similar to those of histoplasmosis. The necessity for 
eareful differential diagnosis is strikingly demonstrated in the following case. 

The patient, C. B., a 67-year-old Negro man, who was a retired government 
clerk, was admitted to Gallinger Municipal Hospital on April 10, 1949. His 
chief complaint was difficulty in swallowing and hoarseness for six weeks. He 
had anorexia and consequent weight loss over a two- to three-month period. 

About six weeks prior to admission, the patient began to have difficulty 
in swallowing, first with solid foods and later with fluids. About two weeks 
after the onset, fluids or food would seem to stick in his throat, and the patient 
would regurgitate them. He was able to swallow food if he masticated thor- 
oughly and was foreed to sip water slowly. During this time he developed 
progressive hoarseness and a cough productive of thick, white, tenacious spu- 
tum. There was no trace of blood in the sputum. He had been losing weight 
for about a year, but during the past two or three months there was a rapid 
loss of thirty-five pounds with associated malaise and anorexia. The patient 
complained also of aching of his lower teeth. He described the pain, ‘‘like a 
vice is being applied to my teeth.’’ 

Two weeks before admission to Gallinger Municipal Hospital, the patient 
had gone to another hospital and was referred to the Rapid Treatment Center 
(venereal section) with a note stating he had (1) a positive Kahn, (2) leuco- 
plakia of the tongue, (3) ulcerations of the epiglottis, (4) warty vegetations on 
the dorsum of the tongue. The case was referred to the hospital proper because 
the lesions were not characteristic of venereal lesions. 

The past, social, and family histories were noncontributory. Physical ex 
amination showed a normal temperature, pulse 86, blood pressure 130/70, res- 
piration 20. His general appearance on admission was that of a well-developed, 

Received for publication, June 30, 1949. 


*Intern in oral surgery, Gallinger Municipal Hospital, Washington, D. C.; Arthur Merrii, 
D.D.S., Chief of Oral Surgery. 
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slightly obese Negro man showing evidence of recent weight loss. Lymph nodes 
(small palpable axillary glands) were present; eyes, ears, and nose were clear; 
oral hygiene was poor. The examination of the mouth and throat revealed 
small, papillomatous, grayish lesions on the dorsum of the tongue and soft palate. 
There were also edema and congestion of the epiglottis and ulceration of the 
right arytenoid cartilage. There were two 0.5 em. lesions on the base of the 
tongue and two whitish macular lesions on the uvula and several on the soft 
palate. The right anterior margin of the tongue was serrated and covered with 
a leucoplakia-like white area. There were petechiae beneath the tongue along 
the course of the sublingual vein. 





Fig. 1.—Invasion of the tongue by the Histoplasma capsulatum, with resultant swellings on the 
dorsum and margin of the tongue. 


Laboratory findings: Urine-albumin, 2 plus; sugar, negative; specific grav- 
ty, 1.010-1.016; microurinalysis; R.B.C., 1-4/hpf.; W.B.C., 5-7/hpf.; one hya- 
ine cast. These findings persisted in all urinalyses. Blood: hemoglobin, 11-14 
im; hematocrit, 35-40; W.B.C. 5,000-9,000. 
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The differential count was within normal limits; Kahn, 4 plus; spinal fluid 
Kahn, negative. Blood urea nitrogen increased continually for the duration of 
the case; sputum was negative for acid-fast bacilli; complement fixation for his- 
toplasmosis was positive 1-4; collodion agglutination (for histoplasmosis) was 
positive 1-20. 


Fig 2.—High-power photomicrograph of a biospy taken from the epiglottis of a patient 


with histoplasmosis. The organism is seen as encapsulated cytoplasmic pale inclusions of the 
larger giant cells. 


Smear taken from the lesion on the tongue cultured on Sabouraud’s maltose 
agar with streptomycin and penicillin added yielded luxurious growth of 
colonies of Histoplasma capsulatum. Sternal marrow tap also was cultured to 
yield Histoplasma capsulatum. : 

Biopsy was taken from the mass on the epiglottis and another was taken 
from the ulceration on the right arytenoid cartilage. The report on the biops) 
from the epiglottis revealed ‘‘stratified squamous epithelium in which there i 
some acanthosis, but no other significant alteration. The underlying tissue is 
infiltrated by lymphocytes and shows a granulomatous inflammatory process 
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in which there are several multinucleated giant cells and some minimal necro- 
sis. In some of these areas of granulomatous reaction there are found a few 
intracellular organisms of the small round encapsulated type characteristic of 
Histoplasma capsulatum.’’ 

The biopsy from the arytenoid cartilage revealed that ‘‘the tissue was com- 
posed primarily of large pale macrophages. The macrophages are for the most 
part mononuclear and in their pale cytoplasm are varying numbers of inclusion 
bodies. These cytoplasmic inclusions are spherical, have small regular round 
centrally placed nuclei, a clear zone around the nucleus and a capsule. Num- 
bers of the organism found in the cytoplasm of the macrophages vary from one 
to ten or twelve.”’ 

Examination of the chest revealed a generalized accentuation of lung mark- 
ings. There was increased density at the right hilum. 

The course of the disease was as follows: no temperature elevation existed 
during the entire hospitalization. On the second hospital day, a twelve-day 
series of 600,000 units of penicillin daily for syphilis was started. Biopsy of 
the epiglottis was taken on the second hospital day. Following biopsy, the pa- 
tient had some difficulty in swallowing. At this time, before the pathologic re- 
port, it was believed that the lesion on the epiglottis was tuberculous. The dif- 
fieulty of the patient in swallowing was slowly improved during the next two 
weeks. The diagnosis on the report was histoplasmosis. The course in the hos- 
pital was one of progressive anorexia, weakness, malaise, weight loss, and de- 
pression. The patient received a trial fifteen days of aureomycin with no ef- 
feet on the downward course and no change in the lesions. On the thirtieth 
day of hospitalization, the spleen was palpable. The patient died of uremia on 
the forty-eighth hospital day. Permission for necropsy was not granted. 


Reference 
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Anesthesiology 


THE ROLES OF MINIMAL DOSAGE AND VASOCONSTRICTION IN 
SAFETY AND EFFICIENCY OF LOCAL ANESTHESIA: 
PHYSIOLOGIC EFFECTS AND TECHNIQUE OF 
ADMINISTRATION 





Maurice J. OrRINGER, D.D.S., New York, N. Y. 





OCAL infiltration and regional block injection are the most popular and 
universal methods of anesthesia for dental operations, with few exceptions, 
such as drug idiosynerasies, acute infections, or specific contraindications due 
to systemic diseases. Despite the ease, apparent simplicity, relatively high de- 
gree of safety of administration, and widespread use of local injection anes- 
thesia, unsatisfactory anesthetic results and unfavorable anesthetic sequellae are 
frequently reported. 

Unbiased consideration must attribute such unfavorable results to improper 
use of the drugs, rather than to inherent deficiencies of the anesthetic agents. 
Optimal results ean be expected only when administration combines sound tech- 
nique with proper dosage. A prerequisite to competence as an anesthetist, what- 
ever the type of anesthesia or the particular anesthetic agent may be, is thor- 
ough knowledge of the chemical and physical properties and the physiologic 
behavior of the drug to be administered. The efficiency of anesthetic result is 
largely determined by the proper utilization of such knowledge. This discus- 
sion of dosage, evaluation of physiologie effects, and technique of administration 
in local injection anesthesia will therefore be based upon a review of the bio- 
chemistry of the drugs, research findings, and upon the observations and con- 
clusions derived from twenty years of clinical experience with local injection 
anesthesia in exodontia and oral surgery. 


Biochemistry of Local Anesthetic Drugs 


The use of local anesthesia dates back to 1884, when cocaine was first used 
as an anesthetic for eye surgery. Local injection anesthesia had its origin in 
the discovery of procaine by Einhorn in 1905. It would be redundant to 
review categorically and to enumerate all the local anesthetic drugs that have 
been synthesized since then. The fundamental principle upon which the usefu! 
local anesthetic drugs were developed is basically the same, namely, that they 
are esters of aromatic acids.* Benzoie acid, para-aminobenzoie acid, and 
cinnamie acid are the aromatic acids principally used. Every local anesthetic 
drug is an ester or salt composed of a chemical combination of an anestheti 
base with its acid radical. The number of local anesthetic drugs that ma) 


*Since this paper was written, Xylocaine, a basic anilide widely different chemically fror 
the cocaine-procaine gréup, has been reported as an effective new local anesthetic agent. 
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ultimately be synthesized will be governed only by the number of esterifying 
alcohols to be developed that can react with the aromatic acids to produce new 
esters... Among the more complex forms of chemical compounds that all undergo 
the same esterifying process to produce anesthetic salts suitable for injection 
into the tissues, the most universally used are procaine (Novocaine), Mono- 
caine, and Pontoeaine. The type of aleohol used to effect esterification largely 
determines the poteney as well as the toxicity of the anesthetic salt produced. 
This constitutes one of the principal reasons for the development and exploita- 
tion of so many anesthetic drugs, for, due to the unlimited number of variable 
combinations that it is possible to produce by the reaction of different esterify- 
ing aleohols upon the aromatic acids, each resulting chemical combination of- 
fers individual advantages by presenting different characteristics of potency 
and toxicity, and thereby increases the latitude of range of usefulness of these 


drugs. 
Physiologic Action of Local Anesthetic Drugs 


The anesthetic base, which is lipoid soluble,’ is the only part of the chem- 
ical combination that is capable of producing an anesthetie effect. The acid 
radical has no anesthetie properties. No anesthesia can be effected until the 
anesthetic base is released from its chemical combination with the acid radical. 
The anesthetic base thus held in check is released and free to function only 
after the acid radical has been neutralized. When the anesthetic salt is in- 
jected into the tissues, the alkaline buffers present in the blood and tissue fluids 
neutralize the acid radical of the original anesthetic salt, and thus liberate the 
anesthetic base from its acid attachment. The liberated anesthetic base dis- 
solves in the lipoids of the nerve cells, forming a temporary union with the cells 
that interferes with transmission of sensory impulses from the affected cells. 
This sets up a roadblock or barrier at the site of injection, to prevent transmis- 
sion of sensory pain impulses along the nerve innervation to the higher centers 
of pain perception in the brain, thereby producing the phenomenon of local 
anesthesia. 

As the blood cireulation is gradually restored, it washes the anesthetic base 
away, freeing it from its temporary union with the nerve cells, and sensation 
is restored. If the anesthetic solution contains no drug to constrict the lumen 
of the local blood vessels and thereby slow down the flow, thus decreasing the 
amount of blood supply to the injected area, the unimpaired blood circulation 
rapidly sweeps the anesthetic substance away, and the anesthetic effect pro- 
dueed is very transitory. Vasoconstrictor drugs are therefore customarily added 
to-the anesthetic solutions to aid in retention of the anesthetic effect for a period 
of time adequate to permit performance of more prolonged operations. 


Factors Governing Vasoconstriction 


Epinephrine (Adrenalin), Cobefrin, and Neosynephrin are the vasocon- 
striector drugs most commonly used. The concentration of vasoconstrictor that 
ean be added to an anesthetic solution is governed by several factors: 
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1. The Toxicity of the Vasoconstrictor Drug Used.—<According to some 
authorities, both Neosynephrin and Cobefrin in effective clinical concentrations 
are slightly more toxic than epinephrine in 1:100,000 concentration. 


2. The Physiologic Behavior of the Anesthetic Salt Used.—Some of these 
salts are slightly vasodilatory in action. Such will require a higher concentra- 
tion of vasoconstrictor to be effective. Other of the anesthetic salts are very 
slightly vasoconstrictor in action. These require a lesser concentration of vaso- 
constrictor to be effective. If anesthetic salts are comparable in toxicity and 
all other considerations, it would appear advantageous to use an agent that 
has slightly vasoconstrictive properties, and therefore requires a lesser concen- 
tration of vasoconstrictor in the anesthetic solution. 


3. Maintenance of Minimum Metabolic Need.—The higher the concentra- 
tion of vasoconstrictor in the anesthetic solution, or the greater the total quan- 
tity of anesthetic solution injected into the tissues, the less blood will be supplied 
to the area. Prolonged excessive retarding of the local blood supply may make 
it inadequate for maintenance of minimum metabolic needs, and thereby create 
a potential danger of necrosis of the local tissues. 


4. Efficiency of Anesthetic Result.—Since the source of alkaline factor 
required to neutralize the acid radical and release the anesthetic base to carry 
out its function is available only from the alkaline buffers of the blood and the 
tissue fluids, the efficiency of anesthesia may be partially or largely defeated 


by excessive retarding of the blood supply to the area. Only partial effective- 
ness of the anesthetic agent, producing inadequate anesthesia of slow onset dur- 
ing anesthetic need, but which terminates in profound and persistent anesthesia 
long after the anesthetic need has passed, often results from excessive vasocon- 
striction. 


All local anesthetic salts are protoplasmic poisons and tissue irritants to 
varying degrees. When anesthetic salts remain partially or wholly unneu- 
tralized in the tissues for prolonged periods of time, they frequently prove 
to be sources of severe postoperative discomfort or pain, and may also inter- 
fere with the prompt formation of an effective normal blood clot and/or with 
the continuity of an uninterrupted blood supply to the blood clot after its 
formation. All tissue healing originates with the normal blood clot, which 
progresses to form granulation tissue or become ‘‘organized.’’ This granulation 
tissue produces highly specialized cells whose activities ultimately result in 
normal tissue healing.* In the course of treatment of many cases of dry socket, 
it has been observed that the deposition of excessive quantities of anesthetic 
solution, or of excessive concentrations of vasoconstrictor in the solution, into 
an area for local anesthesia often produces irritation and ischemia that is 
capable of disrupting the delicate balance of the phenomenon of healing. This 
may result in either deterioration of blood which has not clotted normally, or 
disintegration of the blood clot after it has been formed due to curtailment of 
an adequate blood supply to it, and thereby may predispose to or be directly 
responsible for the resultant pathology commonly referred to as dry socket.* 
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The question of v».vconstriction frequently poses a perplexing problem 
in administration of local anesthesia for patients afflicted with hypertension or 
cardiac lesions. Fear of overstimulation, with the danger of thereby producing 
shock in these cases, often leads to the admonition that only anesthetic solutions 
devoid of vasoconstrictor drugs be used for such patients. One grain of epi- 
nephrine added to a gallon of anesthetic solution produces a 1:100,000 vasocon- 
strictor concentration. If we are to compare the infinitesimal quantity of vaso- 
constrictor that is introduced by injecting from a few minims to 2 c.c. of 
anesthetic solution in the average dental injection to the amount of Adrenalin 
that the human body is capable of producing and introducing into the blood 
stream during severe emotional stresses such as apprehension, pain, or fear, 
it would appear that anticipation of danger from introduction of an effective 
vasoconstrictor in anesthetizing a calm and relaxed hypertensive patient, or one 
with cardiae disease, may be grossly exaggerated, whereas the introduction of 
a vasoconstrictor-free anesthetic solution injected into a patient who is highly 
apprehensive, emotionally upset, or in pain, may result in syncope or shock. 
Profound shock, sometimes terminating in fatal cardiovascular collapse, has 
been reported to have followed injection of solutions such as normal saline 
solution, devoid of both anesthetic and vasoconstrictor drugs, into individuals 
free from systemic disease but extremely apprehensive and emotionally upset. 
It would therefore appear highly ill-advised to subject hypertensive patients or 
patients with cardiac disease to any possibility of pain, as is likely to happen 


with injection of a vasoconstrictor-free anesthetic solution, due to the very brief 
duration of anesthesia thus obtained. 


Technique for Administration 


Painless administration is as important to the end result as is the effective- 
ness of the anesthetic agent. If an injection is painful and as a result the 
patient becomes uncooperative, hysterical, or goes into shock, the degree of 
effectiveness of the anesthesia obtained becomes relatively unimportant and 
inconsequential. Injections can be administered painlessly if a few basic rules 
are observed. The hypodermic needle must be free of barbs and must be 
sharp. Wherever possible, the tissues should be pulled over the needle tip, 
rather than the needle thrust into the tissues. The tissues should be stretched taut 
gently, so that the needle can penetrate the surface layers of mucosa quickly 
and without pressure. Immediately after initial penetration, a drop of anes- 
thetic solution should be deposited, before the needle is forced deeper into the 
tissues. Landmar:s should be accurately determined prior to actual adminis- 
tration of the injection. The solution should be used at body temperature, and 
injected so slowly that each drop may start to react with the alkaline buffers 
present almost immediately after it is deposited into the area. 

Distention of the tissues is an indication that either the solution has been 
injected too rapidly or in too great quantity. Gentle massage of the mucosa 
over the site of infiltration, or of the face in the vicinity of regional block 
injection, appears to increase the blood supply to the area momentarily, and 
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thus hasten the onset of anesthesia. Preliminary use of a bland nonirritating 
topical anesthetic helps to reduce initial pain from injections. The tissues 
should be gently dried prior to application of most topical anesthetics. Injec- 
tion anesthesia should never be administered to a highly apprehensive or hys- 
terical patient. Adequate premedication with a barbiturate or other suitable 
drug will relax and properly prepare such a patient for the injection. The 
barbiturates are particularly valuable agents, as they are safe to administer to 
hypertensive patients and those with eardiae disease, and are known to counter- 
act toxicity of the anesthetic salts. 
Local anesthesia may be administered by extraoral or intraoral route. 


Extraoral Injections.—Although extraoral injections are invaluable thera- 
peutically as aleohol blocks for the relief of pain in trifacial neuralgia, or in 
injection of sclerosing solutions for treatment of temporomandibular subluxa- 
tions, they have very limited usefulness for anesthesia in dentistry. The extra- 
oral second and third division blocks and infraorbital and mental blocks are 
occasionally valuable in cases of trismus and acute infections, or in acute celluli- 
tis, where, due to systemic contraindications, general anesthesia cannot be safely 
administered. Thorough knowledge of the anatomy and accurate location of 
landmarks are absolutely essential for safe administration. 


Intraoral Injections.— 

Infiltration.—Loeal infiltration anesthesia within the oral cavity may be 
either of the submucous or subperiosteal variety. Its maximum usefulness is 
confined largely to the maxilla, although numerous nutrient foramina are fre- 
quently present on the labial and lingual surfaces of the mandible through 
which effective infiltration anesthesia may sometimes be obtained (Figs. 1 and 
2). When infiltration anesthesia is used in the absence of infection, there ap- 
pear to be no contraindications to the use of subperiosteal infiltration after the 
area has been prepared by sterilization with a suitable antiseptic. It has been 
the author’s experience that subperiosteal infiltration rapidly produces more 
effective and lasting anesthesia than is obtained from submucous infiltration, 
and requires injection of smaller quantities of anesthetic solution. Approxi- 
mately four to five minims of anesthetic solution deposited subperiosteally drop 
by drop on the labial or buccal aspect and about three minims deposited in the 
same manner on the palatal aspect are usually ample to produce excellent anes- 
thesia for relatively simple operations of average duration, without any mani- 
festations of untoward postoperative effects. 

Notwithstanding reports of successful injection of penicillin-procaine solu- 
tions for anesthesia in infected areas, local infiltration anesthesia should not be 
used in inflammatory areas.® It should never be administered in the presence 
of demonstrable infection, either acute or chronic. It has. been definitely estab- 
lished that penicillin is effective in vivo primarily against gram-positive organ- 
isms. It has been reported that gram-negative organisms and yeast have been 
found in the root canals of, or in abscesses around, the apices of diseased teeth,’ 
and gas-forming spores have been found in necrotic bone lesions, abscesses, and 
other oral infections.* Penicillin does not inhibit the reproduction of yeasts, 
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gas-forming spores, and virtually all gram-negative pathogens, and is therefore 
ineffectual against them. 

Unless it ean first be clearly demonstrated by cultures that only gram-posi- 
tive pathogens are present in the infected area, injection of a penicillin-pro- 
eaine anesthetic solution into the diseased area appears to be unscientific and 
basically unsound. Such practice is potentially capable of forcing nonsus- 
ceptible gram-negative pathogens, yeasts, or .gas-forming spores, that may be 


Fig. 1. 


Fig. 2. 


Fig. 1.—Labial view. Wires inserted into larger foramina. 
Fig. 2.—Lingual view. Wires inserted into larger foramina. 


present in an infected area, into adjacent healthy areas, thereby spreading the 
infection and inviting disaster. In the presence of demonstrable infection, it 
is therefore far safer and scientifically correct procedure to resort to the admin- 
istration of regional block injection or general anesthesia. Local injection of 
procaine-penicillin solution into areas of acute infection for therapeutic purposes 





MAURICE J. ORINGER 


as an adjuvant to parenteral penicillin therapy is also contraindicated. Should 
this be attempted, however, it is essential that a volume of the purulent con- 
tents of the infected area equal to the volume of the solution to be introduced 
is removed from the area prior to the injection, to prevent cellular injury by 
further distention of the tissues and the possibility of spreading the infection 
and forcing it deeper into the tissue spaces or fascial planes. 


Regional Block Anesthesia.—To administer regional block anesthesia with 
a minimal quantity of solution, it is essential that the anatomical landmarks be 
carefully determined in advance, to eliminate the need for depositing additional 
solution while exploring with the hypodermic needle to locate the proper land- 
marks. If these landmarks are accurately determined in advance, and if the 
solution is deposited very slowly, it requires little more than 0.5 ¢.c. to 1 ec. 
of anesthetic solution to obtain excellent and rapid anesthesia. This ineludes 
the drop-by-drop deposition of solution ahead of the needle as it is introduced 
into the deeper structures. 

To avoid ecchymosis in these injections, it is advisable always either to 
aspirate a few drops of fluid from the site of injection to see whether a blood 
vessel has been penetrated, or, after depositing one or two drops initially, to 
withdraw the needle from the site of puncture and note whether there is evi- 
dence of undue bleeding. If no bleeding is noted, the needle is reintroduced 
and the injection completed. If bleeding is noted, the needle must be shifted 
slightly and the injection attempted all over again. 

Anthropologie study of the human skull with measurement of the positions 
of the foramina involved in regional block injections have determined that the 
average distance the needle should penetrate by the intraoral route to reach the 
desired formania and deposit the anesthetic solution is approximately one inch 
in adults and about three-quarters of an inch in children. A hypodermic needle 
one and five-eighths inches in length is customarily used for these injections. 
If this needle is introduced to its full length, the anesthetic solution is deposited 
beyond the desired foramen and results in poor anesthesia. It is good practice 
to use a long hub with this needle. This serves a dual purpose in that it prevents 
the-needle from penetrating too far, and also protects the weak junction of the 
ball reservoir with the needle proper, found in some needles, so that if such a 
needle is accidentally broken, it will still protrude beyond the surface of the 
tissues and may be readily grasped and removed before it is completely em- 
bedded, as sometimes occurs in the administration of the inferior dental block 
injection. 

The practice of injecting the entire contents of an ampule or cartridge of 
anesthetic solution merely because it is available is incorrect and contraindicated. 
Nor is the practice of injecting large quantities of anesthetic solution in antici- 
pation of the need for prolonged anesthesia to be condoned. Should prolonged 
anesthesia be required, it is far more effective to use the normal quantity of 
anesthetic necessary to produce surgical anesthesia rapidly, and then reinject 
the area at the earliest symptom of returning sensory perception, than to de- 
posit a large quantity, or a more potent concentration of solution, in anticipa- 
tion of a need that most often is not manifested. 
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When anesthetic solution is injected rapidly into the tissues, the pressure 
that is built up in the lumen of the hypodermic needle is sufficiently great lit- 
erally to explode the frail microscopic individual tissue cells. This practice, 
as well as irritation produced by the presence of partially unneutralized anes- 
thetic salts resulting from the injection of large quantities of anesthetic solution, 
is responsible for severe postoperative pain to a far greater degree than is the 
average amount of surgical trauma. 

Injections often fail to produce surgical anesthesia in acute pericementitis, 
and also oceasionally in some of the localized chronic and subacute bone lesions 
and periapical infections. These conditions may remain painful despite ade- 
quate anesthesia of the adjacent structures in the anesthetized area, due to 
severe impairment of the blood supply to the affected part. When such condi- 
tions are encountered, general anesthesia is indicated. No one anesthetic agent 
or type of anesthesia is sufficiently all-encompassing to meet every conceivable 
anesthetic need. It is basically unsound to depend upon the routine use of 
any one anesthetic agent or type of anesthesia. All the available anesthetic 
agents and methods of administration have specific merits and have their use- 
fulness in the dental armamentarium. Local injection anesthesia, when used 
properly where indicated, adequately meets a preponderant portion of the 
anesthetic needs in dental and oral surgical operations. 


Summary 

Anesthetic failures and unfavorable sequelae are frequently experienced in 
administration of local injection anesthesia. Such failures cannot be charged to 
inherent deficiencies of the anesthetic drugs. They can be essentially attributed 
to any of the following factors: lack of knowledge of the basic biochemistry of 
the anesthetic drugs; unawareness of their physiologic behavior; use where con- 
traindicated; improper technique in administration. The sum total of these 
factors results in the improper use of these drugs, which is largely responsible 
for the unfavorable anesthetic experiences. 

The role of the vasoconstrictors in the degree of ultimate success of the 
anesthetic result is extremely important. Fear of danger of causing shock from 
vasoconstrictive overstimulation through the judicious use of adequate vaso- 
constriction appears to be highly overestimated. Much of the syncope and shock 
experienced in administration of local injection anesthesia may be directly at- 
tributed to severe emotional distress of the patient, rather than to reactions from 
physiologic overstimulation produced by vasoconstrictor drugs. 

Small quantities of anesthetic solution containing a minimum effective con- 
centration of vasoconstrictor deposited slowly, drop by drop, produce highly 
satisfactory anesthesia rapidly, with a minimum of postoperative discomfort. 
Infiltration anesthesia should not be administered in the presence of local demon- 
strable infection or disease. All anatomical landmarks should be accurately 
located prior to actual injection. All anesthetics, general as well as local, 
should always be administered selectively, never routinely. 
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Conclusions 


Assertions have been made that safer yet effective anesthesia can be ob- 
tained with vasoconstrictor-free procaine solutions, or with procaine-Neo- 
synephrin preparations. Uniformly ideal anesthetic results with these may be 
experienced by others, but that has not been the author’s experience. It has 
been his observation when vasoconstrictor-free procaine solutions and, to a some- 
what lesser degree, the procaine-Neosynephrin solutions were administered, par- 
ticularly with hypertensive patients, that the resultant anesthesia was so tran- 
sitory in nature that few operations of even brief duration were completed 
painlessly. On numerous occasions, both at the office and at the hospital, it was 
found that injection of a few minims of a 2 per cent procaine or 1.5 per cent 
monocaine solution with Epinephrin 1:100,000 produced excellent anesthesia 
with no ill effects for patients who had reacted poorly to vasoconstrictor-free 
anesthetic solutions or procaine-neosynephrin solutions, despite considerably 
greater dosage, due to the transitory nature of the anesthesia obtained, with 
resultant manifestations of pain perception. 

The toxicity of the anesthetic salts appears to increase sharply with in- 
ereased concentration. The human maximum safe tolerance range of procaine 
in 1 per cent concentration is estimated to be 125 ¢.c¢., while the maximum tol- 
erance range of the same anesthetic salt in a 2 per cent concentration is esti- 
mated at 50 ¢.c. Four per cent procaine solutions are often recommended for 
use without vasoconstrictors, or when Neosynephrin is used. The rationale of 
administering greater concentrations of anesthetic salts to overcome anesthetic 
deficiencies resulting from use of ineffectual vasoconstrictors or lack of vasocon- 
striction does not appear to be justified from the standpoint of safety of admin- 
istration. With effective vasoconstriction there is no need for concentrations 
greater than procaine 2 per cent or monocaine 1.5 per cent solutions. Vasocon- 
strictor concentration of epinephrine 1:100,000 has been found to be highly 
effective for a great majority of the cases. Infrequently a concentration of 
1:75,000 appeared indicated. At no time, however, has the need for an epi- 
nephrine concentration in excess of 1:50,000 heen experienced by the author. 
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Oral Roentgenology 


SIGNIFICANCE OF A FULL SERIES ROENTGENOGRAPHIC 
EXAMINATION IN THE PROMOTION OF PREVENTIVE 
DENTISTRY 


MarrHew Lozier, B.S., D.D.S.,* New York, N. Y. 


Y A full series roentgenographic examination we understand a complete 

roentgenographie survey of all teeth, together with their respective perio- 
dontal and alveolar structures with the aid of periapical and bitewing roent- 
genographs. None of the present edentulous regions are to be omitted, of course, 
in the examination. The fact that an edentulous area does not necessarily imply 
a lack of pathosis has been proved countless times. A roentgenographie survey 
of an edentulous region not infrequently will lead to detection of residual and 
isolated areas of dormant infection, sometimes of enormous size, as well as the 
presence of foreign bodies, such as roots and root apices, impacted and un- 
erupted teeth, and oceasionally even particles of metal and gutta-percha. 

Pollia, in emphasizing the necessity for a complete roentgenographiec ex- 
amination when an adult patient presents himself for a general dental check-up, 
stated that a definite oral diagnosis cannot be made at any time without a full 
series roentgenographie examination. It is not possible to determine by clinical 
evidence alone just which teeth are undergoing pathologic changes. Changes 
in the alveolar process usually are the result of intradental and extradental 
irritants of a chronic nature; their progress may be very slow for a time, and 
then after a while suddenly reveal their true extent. It is the experience of 
roentgenographers that, as a rule, the roentgenographic variations which indi- 
‘ate trouble are much more extensive than changes in the teeth, gingivae, or 
both would indicate clinically. Therefore, it is a very unreliable procedure 
to roentgenograph teeth only when clinical evidence shows a degree of severity 
in the disturbance sufficient to presuppose a damage to the alveolar process. 

Simpson, in discussing the same question, postulated that a roentgeno- 
graphic examination rarely fails to expose some suspected abnormality or 
pathologie alteration, and leads to the correction of the condition. A roent- 
genographie examination must not be depreciated when it fails to reveal start- 
ling information or explain existing symptoms, for it is no less useful in ex- 
eluding possibilities and promoting a correct diagnosis. Contrary to the legal 
assumption regarding the burden of proof, in a roentgenographie examination 
all regions should be suspected until proved innocent. A general survey has 
advantages in facilitating interpretation by giving an opportunity for com- 
parison of different regions, showing the anatomical modifications of an indi- 
vidual, and acquiring a store of roentgenographie data for subsequent applica- 
tion. 


*Former Instructor in Oral Surg?ry, New York Post-Graduate Medical College Hospital ; 
Former Attending Oral Surgeon, Belli:vue Hospital. 
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Yet, in spite of the obvious necessity for employing a full series roentgeno- 
graphic examination routinely, the fact remains that up to the present day an 
adequate full series survey will frequently bring admiration, as though some 
miracle had been wrought. 

The question is raised from time to time as to the minimum number of 
exposures needed for a complete roentgenographic survey ‘‘when performed 
by the general dental practitioner.’? The answer to this question is both am- 
biguous and somewhat embarrassing because of the created impression that a 
roentgenographic examination performed by the general practitioner could not 
possibly be executed as correctly and as thoroughly as the one performed by 
the specialist. 

Regarding the number of exposures necessary for a full series roentgeno- 
graphie examination, it would be difficult to improve upon McCall who, in 
discussing this subject, said that much of the difficulty in which dentists find 
themselves at times, many of the unrecognized omissions which later militate 
against the reputation of the individual dentist and, by implication, the entire 
dental profession, can be readily traced to a shortsighted attempt to save a few 
cents on the cost of the survey by spreading of a few films over the entire mouth. 

Main, in discussing the same subject, stated that he hesitates to say just 
how many roentgenographs are necessary for a complete survey of dental arches, 
as this smacks of commercialism and sounds as if we are selling films at so much 
per film, that what we are really doing is selling information. So, we must 
take enough exposures to secure the needed information. Too frequently we 
resort to a roentgenograph as a means of getting us out of trouble instead of 
as an aid in keeping us out of trouble. Recently Main (though being an expert) 
had to make seven exposures of an upper canine before he could project the 
apical third of the root to advantage. 

My personal experience on this matter has been that the very minimum 
number of exposures for a full series roentgenographic examination of the 
average adult patient with a full or nearly full complement of teeth is eighteen, 
distributed as follows: 


Four exposures for the upper and lower right and left molar regions. 
Four exposures for the upper and lower right and left premolar regions. 
Four exposures for the upper and lower right and left canine regions. 
Two exposures for the upper and lower right and left incisor regions. ° 
Two Bitewing exposures for the right and left molar regions. 

Two Bitewing exposures for the right and left premolar regions. 


Incidentally, contrary to the prevailing practice, due to the considerable 
difference in the root lengths between canines and the adjoining premolars, 
especially in the upper jaw, as well as the frequent difference in directional 
plane alignments between premolars and molars, these groups of teeth should 
not be examined on one exposure. 

It is seldom, however, that an adequate full series examination can be 
limited to any fixed number of exposures. The upper molars, particularly, 
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beeause of their complex anatomical root formation and the close proximity to 
the malar structures and the maxillary sinus, can usually be displayed with 
greater accuracy, detail, and clarity when at least two of the three adjoining 
molars are roentgenographed individually, each according to the alignment of 
its directional plane. (By the ‘‘directional plane of the tooth’’ is meant an 
imaginary line observed in the center of the labial surface of the crown of an 
anterior tooth and the center of the occlusal surface of a premolar or molar, 
the line being parallel to the mesial and distal surfaces of the tooth. The plane, 
when visualized correctly, would figuratively cleave the crown of an anterior 
tooth and the occlusal surface of a posterior tooth into two even halves.) 

When the crowns of the lower molars and the lower and upper premolars 
are dissimilarly aligned (as observed by their occlusal surfaces), it frequently 
becomes necessary for more accurate registration of the periodontal tissues and 
root lengths to examine each tooth individually. 

Where a pathologie area around a tooth is in evidence, more than one ex- 
posure may be of advantage in rendering a more accurate diagnosis. Each ex- 
posure is taken at a slightly different transverse angulation in order to com- 
pensate partly for the lack of depth in the roentgenographic image. 


Systematic Procedure in a Full Series Examination 
A systematic approach in any roentgenographic examination and par- 
ticularly in a full series survey is always preferable to a haphazard perform- 
anee. Since the lower premolar region is possibly the least sensitive in the 


mouth, it has been my practice to begin the examination with this area. A full 
series examination of an adult patient with a fairly normal dentition is possibly 
hest earried out in the following sequence : 


In the lower jaw: 


A. One or two exposures of the right premolar region. 
B. One or two exposures of the right molar region. 

C. One or two exposures of the left premolar region. 
D. One or two exposures of the left molar region. 


(Due to the fact that the exposures of all the lower molar and premolar 
regions usually require comparatively little change in the position of the chair 
headrest, these regions should be examined first.) 


. One exposure of the right canine region. 
. One, two, or more exposures of the incisor region. 
. One exposure of the left canine region. 

the upper jaw: 

One, two, or more exposures of the right molar region. 

. One or two exposures of the right premolar region. 
. One exposure of the right canine region. 
. One, two, or more exposures of the incisor region. 
. One exposure of the left canine region. 
. One or two exposures of the left premolar region. 
. One, two, or more exposures of the left molar region. 
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Bitewing exposures: 


A. Two Bitewing exposures, one for the molar region and the other for the 
premolar region, for the right side. 


B. Two Bitewing exposures, one for the molar region and the other for the 
premolar region for the left side. 

Since examination of processed films is best accomplished only after they 
are dry and properly mounted, it is a good practice to request the patient, 
whenever a full series roentgenographic survey was undertaken, to return 
another day for any additional roentgenographs and the clinical examination. 


After the films are dry, they are mounted and leisurely and minutely ex- 
amined through a transmitted light of a properly illuminated viewing box, with 
and without the aid of a magnifying glass. Since it should be the constant aim 
of the roentgenographer to produce negatives of only moderate density, to avoid 
obliteration of fine detail, the light of the illuminator should also be of moderate 
intensity. 

In the event that one or more of the roentgenographs are found to be un- 
satisfactory or if some additional views are required, these exposures should be 
made when the patient presents himself on the second visit. These films are 
then processed immediately, while the patient is still in the office; then the 
clinical examination is carried out with all of the roentgenographic material on 
hand. Oceasionally, as demand may require, the full series examination is also 
supplemented with occlusal and extraoral roentgenographs. 

The operator who will follow this prescribed method of approach and who 
will refuse to be swayed by the patient’s frequent insistence that he render an 
immediate diagnosis at his first visit will often save himself, as well as the pa- 
tient, a good deal of unpleasantness and, not infrequently, needless embarrass- 
ment. 

Whenever, for one reason or another, the technique employed in taking a 
roentgenograph (in performing a full series examination) was not according 
to the usual standard procedure and, consequently, some doubt is being enter- 
tained as to the quality of the resulting roentgenographic image, with the prob- 
ability of requiring another exposure, recording of the data employed in the 
nonstandard technique is at all times advisable. For example, recording may 
be in place when the verticohorizontal angulation employed for a particular 
region was +55° instead of +45°, the standard for this region, or when the ex- 
posure time employed for a certain region was 25 milliampere seconds instead 
of 35, the standard for this region, or when the point of incidence for a par- 
ticular region was located not in the usually employed locale. 

With the possession of such recorded data, which are ordinarily shortly 
forgotten, any discovered miscalculation after the roentgenograph was proc- 
essed can appropriately be corrected on the subsequent exposure, instead of 
possibly being miscalculated again. 

A convenient method of recording such data is to inscribe them on the label 
of the film packet as soon as the latter is removed from the mouth. A small 
paper clip is then attached to the packet in order to remind the operator about 
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the notation, while he is opening the packet in the processing room. The in- 
scribed label is then put aside for future reference. To avoid confusion, the 
area of examination pertaining to the notation should also be included. 


Full Series Examination of a Child Patient 


In promotion of preventive dentistry, a periodic full series roentgeno- 
graphie examination of children is particularly desirable. With this compara- 
tively inexpensive and entirely painless method of procedure, deciduous teeth 
need rarely be lost prematurely ; permanent teeth, especially the six-year molars, 
need hardly ever be lost; gross malocclusion can frequently be entirely or to a 
major extent avoided, and pain, discomfort, and anxiety can often be dispensed 


with. 

With the steadily growing recognition of the importance of periodic roent- 
genographie and clinical examinations in children, it seems that the time is not 
far off when such examinations will perhaps become as routinely performed as 
the present-day vaccinations. 

For a complete full series roentgenographie examination in children, the 
minimum number of exposures required is twelve. These are preferably dis- 
tributed as follows: 

A. Four exposures for the upper and lower right and left molar regions. 

B. Four exposures for the upper and lower right and left canine regions. 

©. Two exposures for the upper and lower incisor regions. 

D. Two bitewing exposures for the right and left posterior regions. 
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Oral Pathology 


THE RELATION OF THE INNER BORDER OF BACTERIAL FILM ON 
THE TOOTH WITHIN THE GINGIVAL CREVICE TO THE 
ZONE OF DISINTEGRATING EPITHELIAL 
ATTACHMENT CUTICLE* 





CHARLES C. Bass, M.D., NEw ORLEANS, La. 





HE zone of disintegrating epithelial attachment cuticle (zdeac) is a useful 

landmark which can be demonstrated on extracted tooth specimens by ap- 
propriate technique.’ It accurately indicates the location, before the tooth 
was extracted, of the outer border of the epithelial attachment. As the loca- 
tion of the epithelial attachment moves apexward in the course of the disease 
process, periodontoclasia, the location of this demonstrable line (the zdeac) 
changes correspondingly apexward from its normal location high on the 
anatomical crown.’ 

This line consists of a narrow band of variable width, of epithelial attach- 
ment cuticle, from which the cells of the epithelial attachment have been re- 
moved or destroyed.’ This strip of epithelial attachment cuticle which is not 
covered and therefore is not protected by epithelium is thus exposed to the 
encroachment of the bacterial film adhering to the surface of the tooth within 
the gingival crevice. It is also exposed to the effect of the microflora inhabit- 
ing the narrow space existing between the more or less permanent or constant 
film attached tu the tooth and the inflamed gingival side of the crevice (suleus 
or pyorrhea pocket). To what extent the disintegration of this exposed (not 
protected by epithelial cells) strip or zone of epithelial attachment cuticle is 
caused by the attached bacterial film, or by the microflora of the space 
(crevice) between the film and the erevicular epithelial surface, is not known 
at the present time. Probably it is a very complex process influenced to vari- 
able extent by both the attached bacterial film and the free (not attached) 
flora sandwiched in between the film and the crevicular epithelium. The pur- 
pose of this paper is to direct attention to the constant close relation of the 
inner border of the attached film pad on the tooth to the zdeace. 


Material and Methods 


Extracted tooth specimens preserved in formalin (preferably 2.5 per cent 
following the original fixation in any strength from 2.5 per cent to 10 per 
cent) are satisfactory. Specimens should not be scraped, scrubbed, washed, 


From the School of Medicine, Tulane University of Louisiana. 
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or allowed to dry before fixation. On most specimens one can usually find 
areas where more or less receding of the outer border of the epithelial attach- 
ment and corresponding receding of the zdeac has occurred. On many speci- 
mens the receding is already well advanced. Specimens from adults are usu- 
ally more satisfactory for the present purpose. In general the zdeac is located 
farther toward the apex on specimens from older than from younger subjects. 


The equipment and technical methods previously described’ for demon- 
strating the zdeac are necessary for the present purpose. In addition to the 
0.35 mm. micrurgie blade previously suggested for removing and manipulating 
small pieces of cuticle and other material, a similar chisel- or spatula-shaped 
blade, not more than 0.15 to 0.20 mm. wide, is needed for accurately picking 
very small particles of material from the inner border of the bacterial film. 

The tooth specimen is stained for about one minute in erystal violet solu- 
tion (0.5 per cent in water) and then gently washed in water. It is now ready 
for examination under the dissecting microscope. Good incident lighting is 
necessary. 


Fig. 1.—Specimen prepared especially to demonstrate the disintegration that has taken 
place on the occlusalward side of the zdeac (1). Specimen brushed off after staining. This 
removes soft bacterial film and also loose particles of disintegrating cuticle, leaving a wider 
clear space (2) between what remains of the zone and the calculus above. Some bacterial 
gg 8) at the lower edge of the calculus was protected and therefore not removed by 

e brushing. 


Observations 


On favorable specimens the purple-stained zdeac can be recognized satis- 
factorily at some place or places on the specimen. Often it can be traced all 
the way around the tooth. Usually there is more or less distortion, at places, 
of the soft material on the tooth, produced by the manipulations of extraction. 
30th the zdeaec and the bacterial film may have been disturbed or scraped 
away at any particular location, and this must be kept in mind in interpreting 
conditions found there. However, it is usually possible to find locations on 
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most specimens at which neither the zdeac nor the inner border of the bacterial 
film has been disturbed. 

The disintegration (breaking up) has progressed for a longer period of 
time at the outer border of the zdeae than at the deeper apexward border. 


Fig. 2. 


Fig. 3. 


Fig. 2.—Area showing inner border of attached bacterial film (1) approaching the 
zdeac (2) all along. Remnants of epithelial attachment were mostly torn away, and at only 
one place (3) came right to the zdeac. 

Fig. 3.—Area showing inner border of attached bacterial film (1) extending right down 
to zdeac (2). Remnants of epithelial attachment (3) displaced away from zdeac by manipu- 
lations of extraction. 


Therefore, it is more advanced on that side of the zone. Loose or partially 
detached pieces of cuticle can be found there. Debris from the disintegrating 
cuticle and the irregular outline (Fig. 1), resulting from breaking off of loos- 
ened particles, makes it difficult to identify accurately the exact outer border 
of the zone at a given place. Moreover, the usual slight to considerable ex- 
tension of the inner border of the bacterial film over the outer border of the 
zone tends to obscure it. 
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The Bacterial Film 


The bacterial film on the tooth is heavily stained by the one-minute ex- 
posure suggested previously. Wherever the film is very thick, the stain does 
not have time to soak into and stain the deeper part next to the tooth. How- 
ever, the surface of the film pad, including the inner border of it at the zdeae, 


Fig. 4. 


Fig. 5. 

Fig. 4.—Area showing inner border of attached bacterial film extending to (1), slightly 
overlapping (2), and scraped back from (3) the zdeac (4). Remnants of epithelial attachment 
extend right to (5) the apexward side of zdeac; torn back at 6. 

Fig. 5.—Area showing, at left, inner border of the attached bacterial film (1) extend- 
ing right to the occlusalward border of the zdeac (2). Remnants of the epithelial attachment 
extend nearly to the apexward side of the zdeac. 
is well stained. At favorable places it can be seen that this film always ex- 
tends right down to (Figs. 2 and 3) and often slightly overlaps (Figs. 4 and 5) 
the occlusalward border of the zdeae. 


The characteristics and composition of this material can be observed 
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ig. 6.—Portion of fruiting heads of L. falciformis teased apart, and showing, at right, 


F ’ 
stem with falciforms detached and also others nearly mature still attached. 


Fig. 7.—Portions'of fruiting heads of L. falciformis teased apart, showing stems and 
attached” ‘immature falciforms. 


Fig. 8.—Highly magnified field on section through bacterial film pad which was originally 
attached’ “(at left) to the tooth within the gingival crevice. Parallel filaments, slightly pulled 
apart, compose this deeper part of the pad. 
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best by picking a small particle from the inner border of the bacterial film and 
examining it under appropriate magnification. For most purposes it is only 
necessary to tease apart the particle in a small droplet of 50 per cent glycerine 
on a slide, put on a quarter-sized coverglass, and examine. Very fine-pointed 
teasing needles are required. Such manipulations are best carried out under 
the dissecting microscope. Magnification of twelve to fifteen times is desir- 
able for teasing out and preparing such material on the slide. Also, this ma- 
terial can be teased out in water on a slide, allowed to dry, and restained as 
desired. 

Another good method for studying the nature of the inner border of the 
bacterial film and its relation to the zdeac is to select a favorable area where 
the zone is still on the enamel, dip in acid (10 per cent Hel.) for a moment, 
remove a small piece of cuticle which includes the objects of interest, and 
restain this. 

Sections made through appropriate areas on decalcified (10 per cent Hel.) 
tooth specimens are also helpful in studying the bacterial film attached to 
cementum within the gingival crevice. 


_Fig. 9.—Cross section of root through attached bacterial film pad within gingival crevice, 
showing parallel arrangement and outward extension of filaments of which it is composed. 
Dentine (1), cementum (2), bacterial film (8), space resulting from detachment in making 
preparation (4). 


Material removed from the inner (apexward) border of the film pad ap- 
proaching and overlapping the occlusalward border of the zdeac is found to 
consist mainly of parallel-arranged long rods and filaments. Growing and 
fruiting ends of these are usually found in preparations which include the 
surface and the extreme apexward feathery edge of the pad. This form was 
described by Beust® in 1908 and designated by him as Leptothrix falciformis 
(Figs. 6 and 7). In 1929 he again directed attention‘ to this organism in ma- 
terial from about the teeth, and pointed to the association of it with spiro- 
chetes. 

From time to time, others® © * ® * 2% +4 have recognized what seems to be 
this same organism. Box®?° especially has shown convincingly, with photo- 
micrographs* of sections, that some of the fruiting heads tend to grow down- 


*Reference 9, Figs. 1 and 2, reference 10, Fig. 4. 
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ward toward the very bottom of the pocket. Studies of large numbers of suit- 
able preparations, as herein suggested, show that the film pad near the zdeac 
consists largely of parallel rods and filaments (Figs. 8 and 9), one end attached 
to the tooth and the other consisting mostly of growing ends and fruiting heads 
extending outward and downward into the open space of the gingival crevice 
(Figs. 10, 11, 12, 13, and 14). 





Fig. 10.—Section through bacterial film pad (separated from tooth) at the very botton. 
of periodontoclasia lesion, indicating how filaments extend outward from the tooth. Some pus 
cells (1) at the bottom and some ameba (Endamoeba buccalis) (2) among the leptothrix heads 
and stems. Material picked from area (3) which was originally over the zdeac would consist 
of almost pure spirochetes. 

While this paper refers especially to attached bacterial film on the tooth 
at the bottom of the periodontal lesion, attention may be called to the great 
abundance and preponderance of spirochetes* in the narrow space between 
the attached film pad and the epithelial cell wall of the pocket. Spirochetes 
are so numerous at the very bottom of this space overlying the zdeac (Fig. 15) 
until, on favorable specimens and with good technique, one can pick material 
from over the zone, which consists of practically pure spirochetes (Fig. 16). 
The great abundance of spirochetes found upon and about the fruiting heads 
of leptothrix film is indicated in photomicrographst published previously by 
me,?? 

*The term spirochete is used here in its broader sense to indicate spiral, corkscrew-shaped 


organisms. 
7Reference 12, Figs. 2 and 3. 
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Fig. 11.—Section through bacterial film attached to cementum (1) at the very bottom 
of the periodontoclasia lesion, showing extension outward (2) of the filmaments composing 
the pad. Dentine (3). 





) Fig. 12.—Material picked from the inner border of the attached bacterial film over- 
lying the occlusalward border of the zdeac. The focus is on the filaments (1) making up the 
stem of one of the falciform-bearing “thread form” fungi. Spirochetes around edge at some 
places (2). 
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Fig. 13.—Material picked from the fringe of the inner border of attached bacterial film 
at the occlusalward border of the zdeac, showing fruiting falciform heads (1) with spiro- 
chetes around the edge. 


Mn SR tbe 


Fig. 14.—Section through attached bacterial film on cementum (1) within periodonto- 
clasia lesion. Filaments of pad (2) extend outward and downward; spirochetes (3) at sur- 
ieee slightly overlapping zdeac (4). Space (5) resulting from detachment in making prepara- 





ZONE OF DISINTEGRATING EPITHELIAL ATTACHMENT CUTICLE 1589 





Fig. 15.—Material picked from over the occlusalward side of zdeac. Bacterial mass (1) at 
left and mass of almost pure spirochetes (2) attached to it. 


s 





Fig. 16.—Almost pure spirochetes picked from over the zdeac just beyond the inner border 
of the attached bacterial film. 
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Summary 


The inner (apexward) border of the bacterial film on the tooth within 
the gingival crevice extends right to and usually overlaps the outer (occlusal- 
ward) border of the zdeace. 

The attached bacterial film consists of a pack of more or less parallel 
long rods and filaments, one end attached to the tooth and the other extending 
outward (from the tooth) into the narrow space between this film and the 
erevicular epithelium. 

There is a great abundance of spirochetal organisms closely associated 
with the growing ends and fruiting heads in this space, especially the space 
immediately over the zdeac. 
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PATHOLOGY OF RANULA 





Hans Brunner, M.D., Newark, N. J. 





HE term ranula is used to designate any cyst of the anterior part of the 

floor of the mouth. Its clinical appearance is well known. Less known is 
the pathogenesis. In this respect v. Bergmann and Kuettner' summarize the 
present knowledge as follows: 


1. Ranula may develop from branches of the uppermost part of the thyro- 
glossal duct. In this case the inside of the cyst wall is covered by columnar 
epithelium. 

2. Ranula may develop from the gland of Blandin-Nuhn at the tip of the 
tongue—a rather infrequent finding. 

3. The ranula may be caused by an obliteration of the excretory duct of one 
of the maxillary salivary glands. 

4. The ranula may originate from the sublingual gland. 


At present, it is the general opinion that the sublingual gland is the most 
frequent source of the ranula. Likewise, it seems to be agreed upon that the 
formation of a ranula is preceded by a chronic inflammation of the sublingual 
gland causing a proliferation of connective tissue. Suzanne (quoted by v. 
Hippel*) believed that the proliferation of the interalveolar connective tissue 
causes a compression and then an atrophy and mucous degeneration of the 
glandular acini. This results in the formation of cavities in one or several 
lobuli, filled with a clear transparent mucus. The cavities become larger by 
confluence. The excretory ducts may likewise show atrophy and mucous de- 
generation, and may furnish additional material for the formation of the ranula. 
The cyst exerts an irritative effect upon the surrounding glandular structure, 
causing an increase of connective tissue which finally forms the walls of the 
cyst. This type of pathogenesis would indicate that the ranula is not a genuine 
eyst caused by retention of secretion, but a pseudocyst due to atrophy and de- 
generation of parenchyma. The further statement of Suzanne that the cyst 
wall is covered by columnar epithelium is contradictory to the concept of the 
ranula as a pseudocyst. On this point the interpretation of Suzanne may be 
not quite correct because v. Hippel? emphasized that the inside of the cyst wall 
may be covered by epithelium-like cells, but that there is in no place a regular 
epithelium. Erdheim,* Lang* and others agreed with the findings of v. Hippel.? 
The examination of the membrane of the patient in the case report which follows 
likewise showed absence of a regular epithelium on the inside of the cyst wall. 

In contradistinction to Suzanne, v. Hippel? claimed that the small excretory 
ducts and not the glandular acini give rise to the formation of ranulae. There 
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is a proliferation of connective tissue containing localized accumulation of 
lymphocytes around the small exeretory ducts. This causes a compression of 
several ducts on the one hand, a compensatory dilatation, and a proliferation 
of the duct epithelium on the other hand. Dilated ducts, which are close one 
to another, expand, may fuse and form eysts. V. Hippel, like Suzanne, recog- 
nized a proliferation of the interacinous and interalveolar connective tissue, 
the transformation of glandular structures into irregular accumulations of 
cubical, granulated cells which become necrotic and finally disappear entirely ; 
yet he did not notice a formation of cysts in this area. In other words, v. Hippel 
considered the ranula to be a genuine cyst due to retention of secretion, formed 
by the fusion of dilated excretory ducts. Granted this concept is correct, one 
would expect epithelium on the inside of the cyst. It is likely that v. Hippel 
presumed that the epithelium is present in the initial stage, but disappears later 
due to the pressure within the cyst. The concept of ranula as a cyst due to 
retention has been accepted by many pathologists and surgeons. 


Case Report 


A 32-year-old white man, who suffered from Raynaud’s disease, noticed 
a tumor in the mouth in the middle of October, 1948, for the first time. Pre- 
viously he had had a stomatitis which flared up after probing Wharton’s duct, 
and which was cured by penicillin. The tumor annoyed him because he had 
the constant feeling that there was something under the tongue which irritated 
his gums. Toward the end of October the cyst ruptured spontaneously during 
the night causing a bitter taste in the mouth and a yellow discoloration of the 
saliva. 

At examination, in November, 1948, there was a cyst the size of a walnut 
on the right side of the floor of the mouth. The walls of the cyst had a dark- 
bluish color. The right margin of the tongue was elevated. Wharton’s duct 
was patent. There was no stomatitis, but there were infected teeth in the right 
jaw. It was decided to remove the cyst. In the night prior to the operation 
the ranula ruptured spontaneously, causing the same symptoms as in the first 
rupture. Nevertheless, the operation was performed under local anesthesia 
after administration of barbiturates and one-sixth of a grain of morphine. 
Two per cent Pantocain was applied to the mucosa of the floor of the mouth, 
and during the operation one per cent Novocaine was injected into the bed of 
the gland. A curved incision was made along the gingivae and the mucosa of 
the floor of the mouth was elevated. The wall of the cyst was prepared, but was 
found to be firmly grown together with the sublingual gland. The gland con- 
sisted of softened, crumbly tissue which was removed piecemeal. The genio- 
glossal muscle and Wharton’s duct were exposed. The anterior portion of the 
gland, which had a normal appearance, was left alone. . The elevated mucosa 
was reflected and fixed by two sutures. There was uneventful recovery, but 
about two weeks later there was again a ranula, the size of a pea, in the posterior 
part of the sear in the floor of the mouth. This cyst did not expand, but rup- 
tured spontaneously. 

On May 12, 1949, the patient reported that once in a while a cyst developed 
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close to the carunele, viz., in the area of the most anterior part of the sublingual 
gland which had not been removed at the operation. He never noticed a cyst 
in the posterior part of the floor of the mouth. The cysts reached the size of a 
pea, ruptured, and disappeared. At the time of examination there was, im- 
mediately behind the left caruncle, a cyst the size of a pea. The wall of the 
cyst was bluish and hemorrhagic. There was an opening in the wall the size of 
a pinhead. The probe entered for a distance of about 0.5 em. into the eyst. 

Since the patient was no longer bothered by the ranula, he refused another 
operation in order to remove the most anterior part of the gland. He received 
injections of penicillin into the gland. This type of treatment apparently had 
an inhibitory effect upon the formation of the cysts. 





Fig. 1.—Section through the sublingual gland (hematoxylin and eosin). s, Connective 
tissue septum bulging into the cyst; A, artefact; a and Bb, sclerotic glandular tissue, a part of 
which has been eaten away by the formation of the cyst (in a there is a secretory duct in the 
center of the lobule); c, edematous glandular lobuli; f, dilated excretory ducts; a, atrophic 
glandular lobule which is presented in Fig. 2 with higher magnification. Note the contents of 
the cyst consisting of serous fluid, nuclei, and mucus. 


Microscopic Examination.—Microsecopic examination revealed both 
chronic and more recent changes. The chronic change was a proliferation of 
connective tissue which had become hyalinized in several lobuli. Atrophic 
glands and excretory ducts, as well as remnants of these structures, were em- 
bedded in the connective tissue. Occasionally, markedly dilated excretory ducts 
were found (Fig. 1), but, in general, compression of ducts was more frequent 
than dilatation. Likewise, several capillaries were encircled by hyaline connec- 
tive tissue; yet the veins and the arterioles of the gland were normal. In other 
words, there was sclerosis of several lobuli. In other lobuli the sclerosis was so 
far advanced that the lobuli consisted almost exclusively of hyaline connective 
tissue and a few compressed excretory ducts, the glandular acini having been 


destroyed. 
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The more recent changes consisted of an accumulation of lymphocytes and 
plasma cells, particularly around the small exeretory ducts, and of an exudation 
of a serous fluid which contained a small amount of lymphocytes. There were 
no bacteria and no polynuclear cells. The pericanalicular inflammation had 
spread into the glandular tissue and caused different changes in the normal 





Fig. 2.—The lobule x from Fig. 1 in higher magnification shows atrophic glandular tissue 
and several excretory ducts, covered by a low epithelium. In the inferior part of the lobule 
there is liquefaction, close to the connective tissue capsule of the lobule, causing an irregularly 
bordered cavity. The contents of the cavity are serofibrinous fluid and free nuclei. 
parts of the gland on the one hand, in the sclerosed parts on the other. In 
the normal parts there was marked edema. The glandular vesicles were sep- 
arated one from another by the accumulation of serous exudate, but there were 
no changes in the glandular cells, the majority of them being in an active 
state. Frequently one isolated vesicle was suspended in the fluid. In these 


vesicles the cells were generally atrophic. 
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The lobuli, which showed an advanced sclerosis and consisted largely of 
hyaline connective tissue only, were not markedly changed by the acute exacer- 
bation of the chronic inflammation. There were only a few lymphocytes, but 
there was no edema. In the lobuli in which the sclerosis was not as far ad- 
vanced, there was a marked edema and a diffuse infiltration of the connective 
tissue with lymphocytes. In several places there were small cavities, the walls 
of which consisted of edematous and infiltrated connective tissue and of rem- 
nants of glandular tissue. In the lumen of the cavities there was serofibrinous 
exudate, lymphocytes, glandular cells, and connective tissue cells. (Fig. 2.) 
These small cavities within the sclerosed lobuli apparently formed the initial 
stage of the ranula. 





Fig. 3.—-Section through the sublingual gland (van Gieson). s, Connective tissue septum 
crossing the lumen of the cyst; x, loose connective tissue presenting the remnants of glandular 
tissue; a and b, sclerotic glandular tissue, a part of which has been eaten away by the forma- 
tion of the cyst (in a there is an excretory duct about in the center of the lobule); c, blood 
vessels; e, sclerotic lobule. Note that the walls of the cyst consist partly of a thin wall of 
connective tissue, partly of sclerotic glandular tissue. 


The expansion of a ranula is due to two mechanisms: 

1. More and more glandular tissue is liquefied. The liquefaction may 
extend not only into sclerosed lobuli, but also into the active gland. 

2. Several small cavities may form by confluence a larger cavity which 
again contains serous exudate, lymphocytes, mucus, and glandular epithelium 
(Fig. 1). These cavities may be multilocular, being crossed by septa of con- 
nective tissue. In an advanced stage the septa are destroyed, apparently by 
the pressure within the cavity. The wall of the cavity is not uniform. It con- 
sists of sclerotic glandular tissue or of a thin layer of edematous connective 
tissue which forms a loose network and which becomes more dense on the out- 
side, forming a regular cyst wall. There is no epithelium on the inside of the 
eyst wall. (Figs. 1 and 3.) 
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Comment 


According to the history, the patient presented suffered from an ‘‘acute 
ranula,’’ that is, from a cyst which probably had not been noticed for a period 
of time because of its smallness, and which caused symptoms by a sudden in- 
crease in size. The ranula in this case was caused by an inflammation of the 
sublingual gland. The cause of the inflammation was not known. Bacteria had 
not been found. The patient suffered from a stomatitis, but there was no evi- 
dence that this was the causative factor inasmuch as ranulae may be found 
without preceding stomatitis. 

The inflammation was chronic; however, there was a superimposed acute 
inflammation causing an accumulation of serous fluid within the parenchyma of 
the gland, similar to the finding in ‘‘serous hepatitis.’’ The serous fluid was 
not caused by a transudation from the veins because the arterioles and veins 
of the lobuli had been found to be normal and because there was no venous 
engorgement. The accumulation of fluid was likewise not caused by a purulent 
inflammation because there were no polynuclear cells. For this reason, the 
diagnosis of an acute serous inflammation, superimposed on a chronic inflamma- 
tion, must be made although the concept of a serous inflammation of parenchy- 
matous organs is not generally accepted. Even more disputed is the view that 
an acute serous inflammation of an organ may become chronic and may cause 
both a proliferation of connective tissue and a destruction of parenchyma, with- 
out passing through a stage of purulent inflammation. Yet, in my opinion, 
the presented findings indicate that the acute serous inflammation has neither 
receded spontaneously nor has it ever passed through a purulent stage, but has 
actually acquired the character of a chronic-productive inflammation. 

The chronic-productive inflammation of the salivary glands per se is ap- 
parently not the only factor responsible for the formation of a ranula, for 
chronic productive inflammation is most frequent in the submaxillary gland 
where it may cause formations known as ‘‘Kuettner tumors.’’ Yet ranulae are 
uncommon in the submaxillary gland. In fact, a submaxillary ranula almost 
never forms unless a sublingual ranula has ruptured spontaneously or has been 
submitted to surgery. From these contradictory findings the conclusion must 
be drawn that in addition to the chronic productive inflammation of the gland 
there must be another factor which encourages the formation of a ranula. This 
additional factor may be furnished by the normal structures of the salivary 
glands. The parotid is an almost exclusively serous gland; a ranula practically 
never occurs in this gland, although there may be a chronic-productive inflam- 
mation. On the other hand, the sublingual gland and the gland of Blandin- 
Nuhn are almost exclusively mucous glands; these structures, particularly the 
sublingual gland, frequently give rise to ranula. The submaxillary is a mixed 
gland, the serous secretion being predominant; this gland which is in intimate 
connection with the sublingual gland, gives origin to ranulae if the chronic in- 
flammation extends from the sublingual to the submaxillary gland. 

To sum up, the primary changes causing the formation of a ranula do not 
consist in a chronic-productive inflammation of a salivary gland per se, but in 
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a chronie-productive inflammation of a mucus-producing salivary gland such 
as the sublingual gland and the gland of Blandin-Nuhn. 

So far as the pathogenesis is concerned, I have noticed, in agreement with 
v. Hippel, excretory ducts, either compressed and obliterated by connective tis- 
sue or dilated; yet a fusion of the dilated ducts, forming a cyst, was not noticed 
in the specimen. Complete serial sections, however, were not available. But, 
in accord with the findings of Suzanne, there was a compression of the acini 
and the small excretory ducts due to the proliferating connective tissue. This 
caused an atrophy and resorption of the glandular tissue and, probably due to 
an acute exacerbation of the chronic inflammation, a localized liquefaction of 
the sclerotic residuals of the gland. (Fig. 2.) 

This is apparently the initial stage of the ranula which may expand by 
involvement of additional glandular tissue or by fusion of several small cavi- 
ties. The cause of the liquefaction has not been determined. There is no evi- 
dence that it is due to obliteration of blood vessels; it rather seems that lique- 
faction is due to the influence of toxins. It thus appears that the ranula of the 
presented case is not a cyst due to retention of secretion; it is, rather, a pseudo- 
eyst due to liquefaction of atrophic and seclerosed glandular tissue. This dif- 
fers from other types of cysts in this area, such as dermoid cysts or the cysts 
deriving from the thyroglossal duct, because the inside of the cyst wall is not 
covered by squamous or columnar epithelium, but eventually by atrophie gland- 
ular cells, if there are cells at all. It is in agreement with this concept that: 
(a) in the lumen of the eyst there are degenerated glandular cells; (b) parts 
of the walls of the ranula are furnished by the sublingual gland proper (Figs. 
1 and 3); (ce) the connective tissue of the cyst wall may extend into the rest 
of the gland. 

It is evident that in instances of this type of ranula, treatment of the cyst, 
whatever it may be, cannot be effective unless the treatment concerns the sub- 
lingual gland. V. Hippel arrived at the same conclusion and made the general 
statement that in all eases the sublingual gland should be removed together 
with the ranula. I am not sure whether this statement can be generalized, but 
it is certain that in ranulae of the type described in this paper, a radical ex- 
tirpation of the gland is imperative, and that in all cases of sublingual ranula 
the gland should be examined at operation to determine softenings or indura- 
tions. In the presented ease the sublingual gland was removed but no radical 
extirpation was accomplished. This resulted promptly in the formation of a 
new ranula a few days after the operation. This ranula ruptured spontaneously 
without having reached a considerable size. 

It is noteworthy that the patient noticed a bitter taste in the mouth when 
the eyst ruptured. This is unusual. The cause of this sensation cannot be 
determined. 


Conclusions 


1. A ease is presented in which a ranula is caused by inflammation of the 
sublingual gland. The cause of the inflammation is not known. 
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2. It presented a nonpurulent, chronic productive inflammation which 
flares up periodically, producing a serous exudate, and which, finally, causes a 
sclerosis of the gland on one hand and a localized liquefaction of the sclerotic 
tissue on the other hand. 

3. Due to liquefaction ofpige. tissue, small cavities form which are supposed 
to present the initial stage 2 ranula. 


4. In ranula of the type described in this paper, a radical extirpation 
of the sublingual gland is imperative. In all cases of ranula, the sublingual 
gland should be examined at operation for softenings and indurations. 
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Endodontia 


THE EFFECT OF A QUATERNARY AMMONIUM TYPE COMPOUND ON 
‘‘CANDIDA ALBICANS’’ ISOLATED FROM THE ROOT CANAL 


I. B. Benver, D.D.S., AND SAMUEL SELTZER, D.D.S., PHILADELPHIA, Pa. 


T HAS been observed clinically that the treatment of infected pulpless teeth 

with a suspension of penicillin-streptomycin in peanut oil cannot destroy 
every type of organism that may be present in the root canal. Among one of 
the resistant organisms that we found after treatment with the foregoing mix- 
ture was Candida albicans, a yeast organism isolated in 30 out of 158 cases 
(18.9 per cent). It was obvious, therefore, that another drug must be added 
to the antibiotics to sterilize the infected root canal effectively. Such a drug 
should have the following attributes: (1) it should be fungicidal for C. albicans ; 
(2) it should not inhibit the action of antibioties; (3) it should not be irritat- 
ing to the periapical tissue. 

In a previous in vitro study,’ we found that no antibiotic or combination 
of antibioties except tyrothricin can destroy C. albicans. Tyrothricin has a low 
solubility and a poor rate of diffusion. Also, clinically it was found not to be 
sufficiently effective. The manufacturers, apparently in an effort to overcome 
these difficulties, produced a commercial preparation called Soluthricin.* In 
our investigation, we observed that Soluthricin, a solution of tyrothricin and 
Octimett in absolute aleohol and propylene glycol, was more effective than tyro- 
thricin alone. 

Octimet is a wetting agent belonging to the quaternary ammonium com- 
pounds. It has the following chemical compositiont: 85 per cent octadecyl di- 
methyl ethyl ammonium bromide and 15 per cent octadeceny! dimethyl ethyl am- 
monium bromide. It is a solid of pale ivory color. The representative prop- 
erties are: molecular weight, 406; initial softening point, 80°; specific gravity, 
1.02; the pH of a 1 per cent aqueous solution is 7.3. It is very soluble in chloro- 
form, acetone-water mixtures, and isopropyl aleohol-water mixtures. It is solu- 
ble in hot water, hot benzene, hot xylene, and hot acetone. It is slightly soluble 
in cold water and cold benzene, and is insoluble in ethyl ether, petroleum ether, 
and cold acetone. It is nonirritating and nontoxic. The phenol coefficient for 
Eberthella typhosa is 100-125, for Staphylococcus aureus, 150-200. 

We found that it was soluble in warm propylene glycol and slightly soluble 
in cold propylene glyeol. In the presence of serum its efficacy becomes reduced, 
but this reduction can be compensated by increasing the concentration. 

The following study was made to determine: (1) the fungicidal effects on 
C. albicans of absolute aleohol, of propylene glycol, and of Octimet; (2) the 
time exposure required for Octimet to kill C. albicans; (3) the existence of 

Received for publication June 26, 1949. 

*Registered trade name of Sharp & Dohme, Inc., Philadelphia, Pa. 


+Registered trade name of Rhodes Chemical Co., Plainfield, N. J. 
tAccording to information supplied by manufacturer. 
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either an inhibitory or synergistic effect between Octimet, penicillin, and strep- 
tomycin; (4) the possible irritating effect of Octimet on skin and mucous mem- 
brane; (5) the comparative effectiveness of tyrothricin and Octimet; (6) the 
suitability of Tamol N* solution as an inactivator for Octimet. 


Experimental 


Method.—Propylene glycol, absolute alcohol, and Octimet were tested for 
fungicidal activity by means of the serial dilution method described in our orig- 
inal study.’ For reasons to be described later in this paper, the method was 
modified by the addition of Tamol N solution, an inactivator of the quaternary 
ammonium compounds, to the subcultures. 

Results.—It was found that propylene glycol and absolute alcohol were 
fungistatie for C. albicans, i.e., the seeded tubes remained clear but upon sub- 
culturing into flasks containing 100 ml. of Sabouraud’s broth they became cloudy 
within forty-eight hours. 

The results with tyrothricin, as previously reported, showed that the fungi- 
cidal end point was 0.1 per cent. 

The fungicidal end point of Octimet was 0.025 per cent. At 0.01 per cent 
it was positive in the first two flasks and negative in the remaining flasks upon 
subculture, showing that at that concentration it was fungistatic. There was 
no fungicidal or fungistatic action at 0.005 per cent concentration. (See Table 
I.) This demonstrated that Octimet was four times more powerful than tyro- 
thricin against C. albicans. At 0.1 per cent concentration, it was also bacterici- 
dal for Staph. aureus (209) and Streptococcus viridans (isolated from a root 
canal). 

TABLE I. THE EFFECT OF VARIOUS CONCENTRATIONS OF OCTIMET ON Candida (Monilia) 
Albicans 


J CONCENTRATION DILUTIONS OF. Candida Albicans 
OF OCTIMET 10-3 10-4 10-5 10-6 10-7 
0.025 0 0 0 0 0 
0.01 0 0 0 0 0 
0.005 + + + “ 4 


0 = Bactericidal action. 
- = Bacteriostatic action. 
+ = No bactericidal or bacteriostatic action. 




















Time Factor.—How long would it take for the Octimet to kill the test 
organism? <A 1-10 dilution of organisms was exposed to a 1 per cent and a 
0.1 per cent solution of Octimet for thirty seconds, two, five, and ten minutes. 
It was found that a 1 per cent solution of Octimet destroyed C. albicans within 
thirty seconds, while a 0.1 per cent solution was not effective in the same time. 

Since it had been shown that the pH of quaternary ammonium compounds 
plays an important role in their action,? the pH of the various solutions was 
determined by the colorimetric method. It was found that Sabouraud’s broth 
was 6.4. After forty-eight hours’ incubation with C. albicans it was 5.4. The 
pH of a 1 per cent Octimet solution was 7.8, while the pH of a 0.1 per cent 
solution was 6.3. 

It is possible that the difference in the pH between the two solutions in- 
fluenced the results. 


*Registered trade name of the Rohm & Haas Co., Philadelphia, Pa. 
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The Synergistic or Inhibitory Effect of Octimet With Penicillin and Strep- 
tomycin.—In order to determine the existence of any synergistic or additive 
effect of Octimet with penicillin and streptomycin, a sublethal dose of Octimet 
(0.01 per cent) plus 500,000 units of penicillin was added to a 1-10 dilution of 
C. albicans. No synergism was observed. The results were the same for strep- 
tomycin and for the combination of penicillin-streptomycin. It was therefore 
concluded that penicillin-streptomycin with Octimet does not have any syner- 
gistie effect on C. albicans. It was also shown by the same method that peni- 
cillin, streptomycin, or both do not inactivate the effect of Octimet on C. albicans. 

Having shown that penicillin-streptomycin does not inhibit the effect of 
Octimet, it was necessary to discern whether Octimet inhibited the effect of peni- 
cillin-streptomycin. Since penicillin-streptomycin does not affect C. albicans, 
a different test organism, Staph. awreus (209), was used. 

The method employed was the paper disk agar plate method. By this 
method the antibacterial activity of the drug tested is measured by the size of the 
clear zone on the agar plate. 

The zones of inhibition were greater with Octimet and penicillin-strepto- 
mycin mixture than with penicillin-streptomycin alone, which seemed to indi- 
eate a synergistic effect. However, these results are not strong evidence of 
synergistic activity for the following reasons: (a) addition of Octimet increased 
the total concentration of drugs for a unit of volume. The increased inhibition 
zone may have been due to the greater total concentration of drugs; (d) the in- 
creased zone of inhibition may also be due to the ‘‘spreading factor,’’ a property 


possessed by many quaternary ammonium compounds. 

It has been shown that agar inactivates the quarternary ammonium com- 
pounds.* Therefore, the zone of inhibition would even be greater if this factor 
did not exist. 


Tissue Irritation.—The irritating effect of a 10 per cent Octimet solution 
in propylene glycol was tested by applying it directly to the skin, mucous mem- 
brane of the mouth, and gingival pockets of five individuals. Applications were 
applied three times a day for five days and no irritating or caustic effect was 
observed. A patch test was also made by applying the quarternary ammonium 
compound in propylene glycol and the latter drug by itself to each forearm. 
After twenty-four hours there was no discernible irritating reaction. It has been 
found that propylene glycol in concentrations as high as 100 per cent is non- 
toxic to tissues.* 

The Comparative Effectiveness of Tyrothricin and Octimet.—In order to 
compare the effectiveness of tyrothricin with Octimet, a modified serial dilution 
plating method was devised in the following manner.* 

0.2 ml. of a forty-eight-hour culture of Candida albicans was transferred 
to 100 ml. of Sabouraud’s broth and allowed to incubate for forty-eight hours. 

52 ml. of distilled water was placed in a bottle and autoclaved for twenty 
minutes. This left a volume of 49.5 ml. of water after the autoclaving. Three 
such bottles were necessary for each test. Nine bottles were prepared: three 
for the control, three for the tyrothricin, and three for the Octimet. 


*Method suggested by Paul Hagerty, Head of the Bacteriology Department of Sharp 
& Dohme, Inc. 
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6 ml. of the forty-eight-hour culture was transferred into a test tube. To 
this was added 2 ml. of Sabouraud’s broth and the test tube was placed in a 
water bath at 37° C. This served as the control. The same was repeated with 
another test tube to which was added 1 ml. of an 8 per cent tyrothricin solution 
and 1 ml. of Sabouraud’s broth which yielded a 1 per cent tyrothricin concen- 
tration. 

To a third test tube we added 6 ml. of the forty-eight-hour suspension, 1 ml. 
of an 8 per cent Octimet solution, and 1 ml. of Sabouraud’s broth. The three 
test tubes with a volume of 8 ml. were placed in a water bath at 37° C. 

All tests were run in duplicate. The following procedure was employed 
with each of the three test tubes: 


From the test tube, 1 ml. of the bacterial growth was removed with a 1 ml. pipette 
and placed in a sterile Petri dish marked No. 1. Bacterial culture, 0.1 ml., was then with- 
drawn from the same test tube and was deposited in a Petri dish marked No. 2. Bacterial 
culture, 0.5 ml., was then transferred from the test tube to the bottle of distilled water 
marked No. 1. The suspension was shaken in the bottle twenty-five times to insure uniform 
dispersion. A sterile rubber cork was used. A fresh sterile pipette was then introduced 
into the No. 1 bottle, and 1 ml. of bacterial culture was withdrawn and deposited into a 
Petri dish marked No. 3. Culture, 0.1 ml., was withdrawn from the bottle marked No. 1 and 
deposited in Petri dish marked No. 4. Then a 0.5 ml. bacterial culture was withdrawn from 
the first bottle and transferred to the bottle marked No. 2. The bacterial culture was shaken 
twenty-five times, the same as the first bottle. 


OS ml. ‘ QF ul. eee 287A 
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Fig. 1.—Schematic drawing illustrating the modified plating technique. 


A fresh pipette was introduced into bottle No. 2 and 1 ml. of bacterial culture was 
withdrawn and placed into Petri dish No. 5. 0.1 ml. was then withdrawn from bottle No. 2 
and placed in Petri dish No. 6. 0.5 ml. was then withdrawn from bottle No. 2 and deposited 
into bottle No. 3. This was shaken in a similar manner as the previous two bottles. The 
procedure was repeated by withdrawing 1 ml. and depositing it in Petri dish No. 7 and 
taking 0.1 ml. and depositing it in Petri dish No. 8. (Fig. 1.) 





‘*CANDIDA ALBICANS’’ ISOLATED FROM ROOT CANAL 1603 


Sterile agar was melted and allowed to cool to about 55° C. About 10-12 ml. of the 
agar was then poured into each Petri dish which had been seeded with bacterial dilutions. 
Each Petri dish was rotated four times clockwise and four times counterclockwise to insure 
uniform distribution. They were then allowed to cool and incubate for forty-eight hours. 
Colony counts were then made and the average of two counts was made since the test was 
run in duplicate. 

Plate counts of the control were made at zero time, while the total time of exposure 
of the tyrothricin and Octimet was actually fifteen to twenty minutes despite the fact that 
the actual plating was begun at thirty seconds. Those plates showing more than three hun- 
dred colonies were considered uncountable. 

Although the test organism was originally thought to be exposed to Octimet and tyro- 
thricin for only thirty seconds, actually the time was longer. This was because the procedure 
required the seeding of sixteen Petri dishes, during which time the Octimet and tyrothricin 
could continue to exert their antibacterial action. It was, therefore, estimated that the 
approximate exposure time was about fifteen to twenty minutes. 


Results of this procedure showed that the action of Octimet was fungicidal 
at a 1 per cent concentration (Table II). All Petri dishes were clear and dis- 
played no colonies. The tyrothricin, on the other hand, displayed an 87 per cent 
fungicidal action as compared with the control. From Table II it can be eal- 
culated that the control showed 24.5 million while the tyrothricin had 3.2 mil- 
lion colonies. 


TABLE II. THE COMPARATIVE EfFECT OF TYROTHRICIN AND OCTIMET ON Candida (Monilia) 
Albicans ArtER THIRTY SECONDS’ EXPOSURE 





CONTROL TYROTHRICIN 1% OCTIMET 1] PER CENT 

DILUTION NUMBER OF COLONIES NUMBEROF COLONIES NUMBER OF COLONIES 
10-1 Un Un 
10-2 Un Un 
10-8 Un Un 
10-4 Un Un 
10-5 Un 320 
10-6 245 37 
10-7 32 4 
10-8 3 0 


Un = Uncountable (more than three hundred colonies per plate). 














Since agar inactivates the quaternary ammonium compounds* and does not 
inactivate the tyrothricin, the superiority of Octimet over tyrothricin as a 
fungicide is even greater than the test results indicated. 

It is recognized that valid comparisons of different germicides cannot be 
made on a percentage concentration. They should be made on a molar basis. 
However, it would be difficult to make a molar solution of tyrothricin, which 
has a molecular weight of 1,300 to 1,600. 


The Use of an Inactivator for Quaternary Ammonium Compounds.—In 
order to evaluate properly the action of various antibiotics or germicides, it is 
important that inactivators be added to the test solutions to counteract their 
residual germistatie activity. Otherwise, the duration of action of the anti- 
bacterial agent being tested would not be under control. It has been shown 
that certain germicides even at high dilutions, at adjusted pH, continue to 
exercise germistatie or germicidal action after ten-minute exposures. There- 
fore, an inactivator should be added to reverse the antibacterial action. Out- 
standing examples of the reversal of antibacterial action of inactivators are the 
inactivation of phenol, by ferric chloride,® of chlorine by sodium thiosulfate,’ of 








1604 I. B. BENDER AND SAMUEL SELTZER 





mercurials by sodium thioglycollate,* of sulfonamides by p-aminobenzoie acid,° 
of penicillin by penicillinase,*® and of streptomycin by glucose." 

In recent years, the rapid development of quarternary ammonium com- 
pounds as germicidal agents has emphasized the need for an inactivator for 
these compounds. 

The inactivation of quaternary ammonium compounds was first noted by 
Domagk’? when he added soap to neutralize their activity. Some degree of 
neutralization was also obtained by the action of anionic synthetic detergents 
against the cationic quaternary compounds. It has been shown that certain 
phospholipids will inactivate quaternary ammonium compounds.** Lawrence" 
demonstrated that suramin sodium, a derivative of sulfonic acid, can inactivate 
the quaternary ammonium compounds. 

Recently, Goetchius’ introduced an inactivator called Tamol N which has 
both a laboratory and a practical application. For example, the transport of 
paper point samples of quaternaries used in the sterilization of the root canal 
could be used without any fear of residual bactericidal action as long as an 
inactivator was present in the brain heart infusion broth. 

Goetchius suggested that a chosen inactivator should have the following at- 
tributes: (1) it should be positive in action in small amounts; (2) it in itself 
must not be germicidal; (3) it must be water-soluble; (4) it should withstand 
autoclaving temperatures; (5) it should not deteriorate upon standing for rea- 
sonable lengths of time; (6) the material should be inexpensive and readily ob- 
tainable; (7) it should not possess detergent properties or soapiness. ‘‘The 
last requirement was added in the interest of those desiring to make studies on 
the relative efficiencies between chlorine compounds and quaternary ammonium 
compounds as sterilizing agents. Results are not comparable if the chlorine 
has been inactivated by sodium thiosulfate and the quaternary by soap or a 
detergent. The nature of these detergents causes a greater pick up of organisms 
on the swab because of their ability to wet the surface contacted. This increased 
‘wettability’ also causes a greater release of organisms from the cotton fibers 
of the swab and should thus be avoided where comparative studies are desired 
against non-detergent inactivators.’’ 

An inactivator which meets the criteria mentioned is Tamol N, a brown 
powder, the sodium salt of a condensed aryl sulfonie acid. 

In the experiments previously described, we found that a 10 per cent solu- 
tion of Tamol N, after autoclaving, had no fungicidal or fungistatie effect on 
the test organism C. albicans. It was also found that a 1 per cent solution of 
Tamol N completely inactivated a 1 per cent solution of Octimet. 

Goetchius, working with the test organisms Staph. awreus and E. typhosa, 
showed that a 2 per cent Tamol N was harmless to FL. typhosa, and the Staph. 
aureus was not influenced up to concentrations of about 15 per cent. At the 
2 per cent level, Tamol N was also found not to be lethal upon such organisms 
as Streptococcus pyogenes, Streptococcus faecalis, Neisseria catarrhalis, Brucella 
suis, Proteus vulgaris, and Pseudomonas aeruginosa, 
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Summary and Conclusions 


1. By a serial dilution method, absolute aleohol and propylene glycol were 
found to be fungistatic but not fungicidal against C. albicans. 

2. Propylene glycol is suggested as a vehicle for penicillin-streptomycin 
because it is fungistatiec. 

3. Octimet, a quaternary ammonium type compound, was found to be fungi- 
cidal at 0.025 per cent concentration against C. albicans and bactericidal for 
Staph. aureus and Strep. viridans. 

4. Further investigation showed that Octimet was fungicidal within thirty 
seconds at 1 per cent concentration and was more powerful than tyrothricin. 

5. Penicillin and streptomycin do not inactivate Octimet nor does the latter 
compound interfere with the antibacterial action of the antibiotics. 

6. A 10 per cent Octimet solution in propylene glycol was not irritating 
to the skin or mucous membrane of the mouth. 

7. The need for an inactivator for the quaternary ammonium compounds 


was emphasized. 
8. The inactivator Tamol N was tested and found to be effective for that 


purpose. 
9. Observations on the clinical application of the quaternary ammonium 


type compounds alone and in combination with penicillin-streptomycin in pro- 
pylene glycol will be reported in a future publication. 
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Professional News Items 


Leo Winter Memorial Committee 


On July 6, 1948, New York University College of Dentistry and the entire dental 
profession suffered a tremendous loss. Professor Leo Winter, Head of the Department 
of Oral Surgery and Director of the Postgraduate Division of the College of Dentistry 
of New York University and Chief of Dental Service of Bellevue Hospital, passed away. 

In memory of one of the foremost oral surgeons of our times, the Leo Winter Memorial 
Committee of the New York University Dental School Alumni Association has arranged 
a meeting on Wednesday, Jan. 25, 1950, at 8:30 P.M. at the New York University Dental 
School, 209 East Twenty-third Street, New York City. Dr. Maurice J. Hickey, Associate 
Dean of the Faculty of Medicine, School of Dentistry, Columbia University, will be the 
essayist for the evening. He will speak on the present and future status of oral surgery. 
Dr. Harold O. Voorhis, Vice-Chancellor of New York University, will present the eulogy. 

All members of the dental and allied professions are cordially invited to attend. 


Davip TANCHESTER, D.D.S., CHAIRMAN, 
LEO WINTER MEMORIAL COMMITTEE, 
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Antrum, benign cysts of, originating from 
jaw or teeth, 558 (Abst.) 
maxillary, supernumerary tooth bud in, 993 


last 


Apical granuloma, bacteriology of, 160 
(Abst. ) 
Apicoectomy techniques, considerations on, 


1341 (Abst.) 
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Arthralgias, temporomandibular, in temporo- 
mandibular joint disease, 1309 
(Collective rev.) 
Athetoid patients, psychomotor effect in, 1122 
Atmospheric irritants in abnormal color 
changes in gingivae, 654 
its use in infections of oral 
cavity, 1015 
treatment of acute ulcerative necrotizing 
gingivitis with, 1128 
Autokinesis and extraction, 960 (Abst.) 


Aureomycin: 


B 


Bacillus anthracis-like organism, isolation of, 
from periapical abscess, 229 
film on tooth within gingival 
crevice, relation of inner border 
of, to zone of disintegrating 
epithelial attachment cuticle, 

1580 

Bacteriologic evidence in analysis of caries- 

producing mechanism, 861 
examinations, in essentials in endodontic 
practice, 1200 

Bacteriology, oral, 160 (Absts.) 

Barbiturates, 410 

Biochemistry of local anesthetic drugs, in 
roles of minimal dosage and 
vasoconstriction in safety and 
efficiency of local anesthesia: 
physiologic effects and _ tech- 
nique of administration, 1566 

of teeth, 545 (B. rev.) 

Biologic production of ammonia, recent de- 
velopments in, and use of am- 
monia and carbamide in caries 
prevention, 459 

Biology of oral spirochetes: 
(Collective —y: 

Biphase connector, external skeletal splint for 
reduction and fixation of man- 
dibular fractures, 1382 

Bitewing exposures in intraoral roentgenog- 
raphy, significance of, with de- 
scription of author’s technique, 
1158 

Blood dysecrasias in abnormal color changes 
in gingivae, 664 

supply in jaws and teeth, detailed roent- 
genologic examination of, by 
applying radiopaque solutions, 2 

Boeck’s sarcoid and Hodgkin’s disease, con- 
current, case of, 1364 (Abst.) 

Boloscope, extraction of foreign bodies in 
region of neck and facial bones 
and their localization by means 
of, 1348 (Abst.) 

Bone and cementum, alveolar, factors in re- 
pair of, 379 

transplants, use of wire sutures in, 173 
( Abst.) 

Brain abscess secondary to dental infection, 
1107 

Bullowa nasal inheler, ase of, in exodontia 
and oral surgery, 1047 


Bacterial 


review, 925 





SUBJECT INDEX 


C 


Calcifications in tonsils, chemical and struc- 
tural examination of two cases 
of, and comparison with dental 
calculus, 1365 (Abst.) 

Calcified dental tissue, destruction of, 
ovarian dermoid cyst, 906 

Calculus, formation of, in etiology of perio- 
dontal disease, 730 

Cancer, mouth, and dentist, 1307 

of tongue, 231 
pathologic diagnosis of, 1360 (Abst.) 

**Candida albicans’’ isolated from root canal, 
effect of quaternary ammonium 
type compound on, 1599 


in 


Carbamide, use of ammonia and, in caries | 
prevention, recent developments | 


in biologic production of am- 
monia and, 459 


Carbon dioxide in dental anesthesia, in role | 


of general anesthesia in dental 
office, 1043 
Carcinoma, basal-cell, in differential diag- 
nosis of oral lesions, 690 
of lip, 178, 179 (Absts.) 
lower, roentgen therapy of, 1347 (Abst.) 


squamous-cell, in differential diagnosis of | 


oral lesions, 692 


transitional-cell, in differential diagnosis of | 


oral lesions, 697 
verrucous, of oral cavity, 180 (Abst.) 
Carcinomas of gingiva and palate, 218 


Cardiac disease, selection of anesthetic for | 


dental surgery upon patient 


with, 412 


Caries, cervical dental, high incidence of, | 


among drug addicts, 1428 
clinical, and in vitro calcium solubility, on 
relationship between, 551 
(Abst.) 
control, appraisal of various methods for, 
670 


laboratory, procedure in, 1008 


dental, comparison of chemical nature of 


synthetically produced pigment 
and naturally occurring pig- 
ment associated with, 922 
etiology of: correlation of reports, 1080 
in white rats, effects of standard diets 
and some concomitant variables 
on incidence of, 1208 
nutrition history: 
tary counseling for prevention 
and control of, 1023 
relation of Staphylococcus pyogenes to, 
566 (Abst.) 
some observations regarding reduction 
in, in public school children in 
Helsinki during years of 1938, 
1940, 1942, 1944, 160 (Abst.) 
etiology of, 543 (B. rev.) 
-fluorine, pathogenesis of, 952 (Abst.) 
pathogenesis of, role of phosphatase in, 953 
(Abst.) 


prevention, use of ammonia and carbamide | 


in, recent developments in bio- 
logic production of ammonia 
and, 459 


essential tool in die- | 


Caries—Cont’d 
-producing mechanism, analysis of, 849 
rat dental, role of oxalates in, 811 
typical, of deer, 951 (Abst.) 
Cellulitis of dental origin, systemic intra- 
muscular use of penicillin in, 
637 
Cellulose, oxidized, in treatment of oral sur- 
gical wounds, 261 
Cemental tear, in collective review and atlas 
of dental anomalies and dis- 
eases, 900 
‘*Cementicles’’? and fragments of cementum 
in periodontal membrane, 1063 
Cementoma, 177 (Abst.), 1169 
Cementum, alveolar bone and, factors in re- 
pair of, 379 
fragments of, ‘‘cementicles’’ and, in perio- 
dontal membrane, 1063 
| Cervical areas of teeth, sensitive, treatment 
of, with hot oil applications, 
1558 
dental caries, high incidence 
drug addicts, 1425 
Cervicofacial actinomycosis, 252 
Chancre, extragenital, 551 (Abst.) 
Cheek, mucous membrane of, involvement of 
paranasal sinuses in tumors 
originating from, 1235 
report of traumatic lesions of, 
associated with masturbation, 
258 
Chemical evidence in analysis of caries-pro- 
ducing mechanism, 860 
in abnormal color changes 
gingivae, 655 
synthetically produced pigment 
and naturally occurring pigment 
| associated with dental caries, 





of, among 


| Cheeks, case 


irritants in 


nature of 


comparison of, 922 
properties of saliva, 76 
Chemistry of barbiturates, 410 
| Children, infants and, contribution to osteo- 
myelitis of upper jaw in, 174 
(Abst. ) 
| Chin, recessed (microgenia): its relation to 
malocclusion and plastic repair, 
i 1361 (Abst.) 
| Chondrosareoma in differential diagnosis of 
oral lesions, 700 
Cleft lip and cleft palate, endotracheal anes- 
thesia for operations on, 158 
( Abst.) 
palate conditions, principles involving ex- 
traction in successful treatment 
of, 1340 (Abst.) 
Treatment, 99, 485 (Collective 
rev.) 
pharyngeal bursa associated with, 169 
(Abst. ) 

Prosthesis, Academy of, 98, 290, 406 
Clinical evidence in analysis of caries-produc- 
ing mechanism, 850 
examination for giant-cell tumor of maxilla, 

7 


Part IT. 


Coarctation of aorta, in some postoperative 
oral observations in congenital 
heart disease, 1455 











SUBJECT INDEX 


Collective review. Biology of oral spiro- 
chetes: review, 925 
Cleft palate. Part II. Treatment, 99, 
485 


Temporomandibular joint disease, 1309 
Concrescence (false gemination of teeth), in 
collective review and atlas of 
dental anomalies and diseases, 
900 
Condyle, mandibular, of mice, effect of ribo- 
flavin deficiency on growth of, 
89 
in dentistry, damage of, 958 
( Abst.) 
Coronoid, role of, in ankylosis of jaw, 984 
Correction, surgical, of prognathism of man- 
dible, 1506 
Cuspid, superior, in principles and technique 
of exodontia, 1374 
anesthetic, for oral 
with nasoendotracheal 
tion, 569 
follicular, diagnostic considerations of 
ease of, 558 (Abst.) 
mandibular, 
1399 
dermoid, destruction of calcified 
dental tissue in, 906 
radicular, in subjects of oral surgery, 
or follicular, 964 (Abst.) 
Cysts, dentigerous, of jaw, 914 
of jaws, 558, 964, 1353 (Absts.) 
experimental investigation into factors 
concerning growth of, 564 
(Abst.) 
extensive, further observations on con- 
servative treatment of, 437 


Copper used 


Cyclopropane surgery 
intuba- 


Cyst, 


ovarian 


1404 


, 


D 


nose and maxillary sinus, ac- 
quired, and plastic closure, 543 
(B. rev.) 
Deformities, developmental, of mandible, sur- 
gical correction of, 183 (Abst.) 
malformations and, of face and jaws, 183, 
562, 971 (Absts.) 
and, of jaws, 1361 (Absts.) 
Dens in dente, 160 (Abst.), 1181, 1480 
in collective review and atlas of dental 
anomalies and diseases, 882 
in subjects of oral surgery, 1404 
Dental anomalies and diseases, collective re- 
view and atlas of, 874 
earies, rat, role of oxalates in, 811 
conditions and nutrition among natives in 
Greenland, 995 
diagnosis, oral and, 1338 (B. rev.) 
diseases, oral and: aetiology, histopathol- 
ogy, clinical features and treat- 
ment, 544 (B. rev.) 
infections, systemic intramuscular use of 
penicillin in, 630 
Medicine, American Academy of, 404, 484 
Sixth Annual Seminar for the Study and 
Practice of, 404, 1090 
office, intravenous anesthesia in, 114& 
oral, and general causes of speech pathol- 
ogy, 742 


Defects of 





in subjects of oral surgery, | 
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’d 
surgery upon patient with cardiac disease, 
selection of anesthetic for, 412 
treatment of cleft palate patient, 506 (Col- 
lective rev.) 

Dentigerous cysts of jaw, 914 

Dentine, hereditary opalescent, 549 (Abst.) 

Dentistry, development of oral pathology as 
specialty in, 1055 

preventive, significance of full series roent- 
genographic examination in pro- 
motion of, 1575 

study of effectiveness of Xylocaine as local 
anesthetic agent in, 1286 

Dermatitis, contact, due to mercury of amal- 

gam dental fillings, 954 (Abst.) 
practical management and identification 
of cause without patch testing, 
953 (Abst.) 
herpetiformis, bullous eruption resembling, 
associated with focal infection, 
164 (Abst.) 
procaine, of dentists, 1036 
venenata in nurse, streptomycin, cause of, 
955 (Abst.) 

Dermatosis suspected to be pemphigus, dem- 
onstration of intracellular 
bodies in, 165 (Abst.) 

Dermoid cyst, ovarian, destruction of calcified 
dental tissue in, 906 

Diagnosis, 548 (Absts.) 

clinical, of cementoma, 1174 
differential, of cementoma, 1174 

of oral lesions. I. Benign oral tumors, 

617 
II. Malignancies of oral regions, 690 

microscopic, of cementoma, 1174 
of cancer of tongue, 233 
of erythema exudativum multiforme, 1265 
of pemphigus by its oral signs, 1443 

Dietary control in appraisal of various meth- 

ods for caries control, 670 
counseling, for prevention and control of 
dental caries, nutrition history: 
essential tool in, 1023 
deficiencies in abnormal color changes in 
gingivae, 664 
evidence in analysis of caries-producing 
mechanism, 858 
Diets, standard, and some concomitant vari- 
ables, effects of, on incidence of 
dental caries in white rats, 1208 
heart, congenital, some postopera- 
tive oral observations in, 1454 
periodontal, necrotic process in, 592 
present status of knowledge concerning 
etiology of, 729 
role of inflammation in, 583 
secondary amyloid, role of gingival biopsy 
in, 864 
temporomandibular joint, 1309 (Collective 
rev.) 

Diseases, anomalies and, dental, collective re- 
view and atlas of, 874 

associated, 185, 1362 (Absts.) 

Dislocations, fractures and, of jaws, 

(Absts. ) 





Disease, 


173 
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Dosage, minimal, and vasoconstriction, roles 
of, in safety and efficiency of 
local anesthesia: physiologic 
effects and technique of admin- 
istration, 1566 

Drug addicts, high incidence of cervical den- 
tal caries among, 1428 

allergy and idiosyncrasies, in abnormal 
color changes in gingivae, 666 

Dysplasia, in collective review and atlas of 
dental anomalies and diseases, 
883 


E 


Edentulous regions, point of incidence in, in 
intraoral roentgenography, 582 

Electrode ia electrosurgical gingivoplasty, 
1552 

Electronics in electrosurgical gingivoplasty, 
1550 

Electrosurgery, definition of, in electrosurgi- 
cal gingivoplasty, 1551 

Electrosurgical gingivoplasty, 1549 

Emetine, treatment of malignant lip furun- 
cles with, 968 (Abst.) 

Enamel, human, permeability of, using 
eataphoresis, 566 (Abst.) 

pearls, in collective review and atlas of 

dental anomalies and diseases, 
880 


Endocrine diseases, in abnormal color changes 


in gingivae, 658 
imbalance, and cementoma, 1171 


Endodontia, 172, 557 (Absts.), 82, 374, 678, | 


799, 1199, 1599 
katadyn-ivory in, 678 
Endodontic practice, essentials in, 1199 
treatment, effective penicillin-streptomycin 
suspension for, 374 
Endodontists, American Association of, pro- 
gram for meeting of, 97 
Enzymatic effects of saliva, 77 
Enzyme inhibitors, in appraisal of various 
methods for caries control, 672 
Epileptics, intolerance of, to local anesthetics, 
3 


Epithelial attachment cuticie, disintegrating, 
relation of inner border of bac- 
terial film on tooth within gingi- 
val crevice to zone of, 1580 

growths of gingiva and palate, 217 

Epulis, gia»t-cell, fibro-osteoid type, case re- 

port of, 248 
sarcomaious, in elderly woman, presenta- 
tion of, 964 (Abst.) 

Erosion, in collective review and atlas of 
dental anomalies and diseases, 
894 

Eruption, bullous, resembling dermatitis her- 
petiformis, associated with focal 
infection, 164 (Abst.) 

of teeth in children with retarded dentition, 
action of transcerebral dielec- 
trolysis on, and on eruption of 
wisdom teeth, 168 (Abst.) 

Erythema exudativum multiforme, 1264 


SUBJECT INDEX 


Etiological factors, local, in abnormal gingi- 

val color, 649 
systemic, in abnormal gingival color, 658 

Etiology and control of gagging reflex in 
practice of intraoral roentgen- 
ography, 766 

of cancer of tongue, 231 

of cementoma, 1169 

of dental caries: correlation of reports, 
1080 

of erythema exudativum multiforme, 1264 

of periodontal disease, present status of 
knowledge concerning, 729 

Eugenie aspect of cleft palate patients, 533 
(Collective rev.) 

Examination, detailed roentgenologic, of 
biood supply in jaws and teeth 
by applying radiopaque solu- 
tions, 2 

Examinations, dental state board licensing, 
comprehensive review of den- 
tistry for use in preparing for, 
940 (B. rev.) 

Exodontia, 960 (Absts.) 

and oral surgery, use of Bullowa nasal in- 
haler in, 1047 
oral surgery and, intravenous Pentothal 
Sodium anesthesia in, 763 
and pulp extirpation, properties of 
Xylocaine as observed in, in 
evaluation of Xylocaine as new 
local anesthetic, 1465 
principles and technique of, 54, 597, 704, 
818, 977, 1093, 1224, 1369, 1497 
| Extraction in acute infection, argument for, 
in brain abscess secondary to 

| dental infection, 1107 

in successful treatment of cleft palate con- 
ditions, principles involving, 
1340 (Abst.) 

indications and contraindications for, in 
principles and technique of exo- 
dontia, 981 

technique of superior teeth, in principles 
and. technique of exodontia, 
1224 

Extractions, has recent research modified your 
attitude towards? 170 (Abst.) 





F 


Face and jaws, acute infections of, 174 
Abst.) 
malformations and deformities of, 183, 
562, 971 (Absts.) 
repair of big wounds of, by epithesis, 
568 (Abst.) 
early treatment of extensive injuries of, 
173 (Abst.) 
neurological diseases of, 563, 972, 1366 
(Absts. ) 
‘¢Facial pain, headache and,’’ 752 
scars, Langer’s lines and, 157 ( Abst.) 
Fibrin foam in treatment of oral surgical] 
wounds, 260 
Fibroma in differential diagnosis of oral 
lesions, 623 
of mandible, case of, 176 (Abst.) 
endosteal, case report of, 559 (Abst.) 











F 
F 











SUBJECT 


Fibromatosis gingivae and dilantin hyper- 
plasia in differential diagnosis 
of oral lesions, 625 
in differential diagnosis of 
oral lesions, 698 
Fillings, well-adapted, in essentials in endo- 
dontic practice, 1203 
bacterial, on tooth within gingival 


Fibrosarcoma 


Film, 


crevice, relation of inner border | 


of, 
epithelial 
1580 
packet, double x-ray, uses of, in intraoral 
roentgenography, 1051 
surface, imperfect and damaged, in evalua- 


attachment 


to zone of disintegrating | 
cuticle, | 


tion of faults and errors most | 


frequently encountered in prac- 
tice of intraoral roentgenog- 
raphy, 1304 
Films, periapical, in lower jaw, placement, 

adaptation, and 
208 

in upper jaw, placement, adaptation, and 
retention of, 302 

placement, adaptation, and retention of, 


retention of, | 
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Gemination of teeth, in collective review and 
atlas of dental anomalies and 
diseases, 880 
Genioplasty with tantalum gauze, 65 
Giant-cell epulis, fibro-osteoid type, case re- 
port of, 248 
sarcomatous epulis in elderly woman, pre- 
sentation of, 964 (Abst.) 
tumor of maxilla, 719 
Gingiva and palate, growths of. 
thelial growths, 217 
Gingivae, abnormal color changes in, 649 
Gingival biopsy, role of, in secondary amy- 
loid disease, 864 
crevice, relation of inner border of bac- 
terial film on tooth within, to 
zone of disintegrating epithelial 
attachment cuticle, 1580 
insertion, 1367 (Abst.) 
Gingivitis, acute ulcerative necrotizing, treat- 
ment of, with aureomycin, 1128 
in pregnancy, 334 
intermenstrualis, 959 (Abst.) 
Gingivoplasty, electrosurgical, 1549 


III. Epi- 


| Glands, palatine, mixed-cell tumor of, 1541 


Fistula, congenital, of lower lip, inheritance | 


and’ pathogenesis of, 951 
(Abst.) 

Fistulas, oroantral, maxillary antrotomy and 
plastic closure of, 310 

Fluorine and teeth, 958 (Abst.) 


content of New Zealand teeth, 958 (Abst.) 


of tooth, problem of—caries resistance, 


167 (Abst.) 
facts and fallacies, 550 (Abst.) 

Food impactions and food stains, in abnormal 
color changes in gingivae, 651 

Forceps, in principles and technique of exo- 
dontia, 711 

Foreign bodies in submandibular fossa, 1118 

Fracture of tooth, in collective review and 
atlas of 
diseases, 901 

Fractured incisors, vital pulpotomy in treat- 
ment of, 557 (Abst.) 


Fractures and dislocations of jaws, 173 
(Absts.) 
mandibular, biphase connector, external 


skeletal splint for reduction and 
fixation of, 1382 

of maxilla and mandible, muscle force in 
reduction and stabilization of, 
326 


dental anomalies and | 


| Growths of gingiva and palate. 


Frontal headaches associated with presence | 


of 
tooth 


malposed 
and two apical 


supernumerary 


granu- | 


lomas, case report of relief of, | 


1530 


G 


Gagging, 1345 (Abst.) 
reflex, etiology and control of, in practice | 
of intraoral roentgenography, 

766 
Gelatin sponge with thrombin and penicillin 
in treatment of oral surgical 
wounds, investigation of, 260 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Glomus tumor of hard palate, 177 (Abst.) 
Goiter, lingual, 178 (Abst.) 
Grafts, mandibular, of Axhausen, contribu- 
tion to method of, 974 (Abst.) 
of mandible of rat embryo and intramuscu- 
lar phosphatase injections, 973 
(Abst.) 
apical, 
Abst. 
eosinophilic, so-called, of ribs and jaws as- 
sociated with visceral (pulmo- 
nary) involvement characteristic 
of xanthomatosis, 770 
use of katadyn-ivory in treatment of, 686 
Granulomas, two apical, case report of relief 
of frontal headaches associated 
with presence of malposed su- 
pernumerary tooth and, 1530 
III. Epi- 


Granuloma, bacteriology of, 160 


thelial growths, 217 


H 


Haemostats, absorbable, use of, in oral sur- 
gery, 157 (Abst.) 

‘*Headache and facial pain,’’ 752 

Headaches, frontal, associated with presence 
of malposed supernumerary 
tooth and two apical granu- 
lomas, case report of relief of, 
1530 

Health, impaired, hazards of, and infirmities 
of age, in principles and tech- 
nique of exodontia, 1093 

Heart disease, congenital, some postoperative 
oral observations in, 1454 

Hemorrhage, in deep infections of neck, 964 
(Abst.) 

Herpes-like eruption, persistent multiple. Re- 
sponse to repeated intradermal 
injections of smallpox vaccine, 
1352 (Abst.) 
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Herpes zoster oticus (Ramsay Hunt syn- 
drome). Report of case, 957 
(Abst.) 

Histologic components, in temporomandibu- 
lar joint disease, 1337 (Collec- 
tive rev.) 

evidence in analysis of caries-producing 
mechanism, 851 
Histology of cementoma, 1172 
outline of, 545 (B. rev.) 

Histoplasmosis, case of, with oral manifesta- 
tions, 1562 

Hodgkin’s disease, Boeck’s sarcoid and, con- 
current, case of, 1364 (Abst.) 

Hormonal effects of saliva, 79 

Hygiene, oral, in appraisal of various meth- 
ods for caries control, 671 


I 


Image, roentgenographic, incomplete registra- 
tion of, in evaluation and cor- 
rection of faults and errors 
most frequently encountered in 
practice of intraoral roentgen- 
ography, 1306 


Immunization experiments with procaine- 
azoprotein, 1140 
Incidence, high, of cervical dental caries 


among drug addicts, 1428 
of cancer of tongue, 233 
proper point of, significance of, in intraoral 
roentgenography, 575 
Incisor, superior central, in principles and 
technique of exodontia, 1225 
lateral, in principles and technique of 
exodontia, 1369 
Incisors, upper central and lateral, point of 
incidence for, in intraoral roent- 
genography, 580 
Infection, chronic periapical, success with 
conservative treatment of, by 
means of short waves, 173 
(Abst. ) 
dental, brain abscess secondary to, 1107 
factor in disturbing sympathetic-para- 
sympathetic balance of autono- 
mic nervous system, 166 (Abst.) 


focal, 171 (Abst.) 

low-grade, and cementoma, 1171 

of parapharyngeal space, in submandibular 
and parapharyngeal spaces: 
their topography and impor- 
tance in oral surgery, 1270 

of submandibular space, in submandibular 
and parapharyngeal spaces: 
their topography and impor- 
tance in oral surgery, 1131 


Infections, dental, systemic intramuscular 


use of penicillin in, 630 
odontogenic, 174, 557 (Absts.) 
of oral cavity, aureomycin: its use in, 1015 
Infectious irritants and periodontal degenera- 
tions in abnormal color changes 
in gingivae, 656 














SUBJECT INDEX 


Inflammation, role of, in periodontal disease, 

583 
vascular-cellular dynamics of, 425 
Inhalation anesthesia, experiments with, 1037 
high-oxygen, plea for, 1469 

Inhaler, Bullowa nasal, use of, in exodontia 
and oral surgery, 1047 

Instruments, in principles and technique of 

exodontia, 711 

nasoendotracheal, cyclopropane 

anesthetic, for oral surgery with, 

569 

Irradiation by roentgen rays and radium in 
abnormal color changes in 
gingivae, 658 

Irritation, reaction to, in cementoma, 1169 


Intubation, 


J 


Jaw, ankylosis of, role of coronoid in, 984 
clicking, 183 (Abst.) 
dentigerous cysts of, 914 
lower, placement, adaptation, and retention 
of periapical films in, 208 
tumors of, 1357 (Abst.) 
osteoma of, new technique for surgical re- 
moval of, 1422 
radiation necrosis of, 1347 (Abst.) 
upper, placement, adaptation, and reten- 
tion of periapical films in, 302 
Jaws and teeth, detailed roentgenologic ex- 
amination of blood supply in, 
by applying radiopaque solu- 
tions, 2 
cysts of, 558, 964, 1353 (Absts.) 
of, experimental investigation into fac- 
tors concerning growth of, 564 
(Abst. ) 
of, extensive, further observations on con- 
servative treatment of, 437 
face and, acute infections of, 174 (Abst.) 
and, malformations and deformities of, 
183, 562, 971 (Absts.) 
and, repair of big wounds of, by epithe- 
sis, 568 (Abst.) 
fractures and dislocations of, 173 (Absts.) 


general skeletal diseases affecting, 564 
(Absts.) 

malformations and deformities of, 1361 
(Absts.) 


mouth and, some relations of lymphatic 

system to surgery of, 189 
and, surgery of, 154 (B. rev.) 

osteomyelitis of, 174 (Absts.) 

ribs and, so-called eosinophilic granuloma 
of, associated with visceral 
(pulmonary) involvement char- 
acteristic of xanthomatosis, 770 

Joint disease, temporomandibular, 1309 (Col- 

lective rev.) 


K 
Katadyn-ivory in endodontia, 678 


Keratotic lesions, superficial, in differential 
diagnosis of oral lesions, 619 
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pr" 
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SUBJECT INDEX 


L 


Lactobacillus acidophilus yeast and cocci in 
saliva of orphans in and around 
Oslo, examinations of presence 
of, 551 (Abst.) 
colonies, counting, in procedure in caries 
control laboratory, 1011 
Lamina dura, pericemental membrane and/ 


or, inadequate display of, in 
evaluation and correction of 
faults and errors most fre- 


quently encountered in practice 
of intraoral roentgenograplhiy, 
1299 
Langer’s lines and facial sears, 157 (Abst.) 
Larynx, physiology and anatomy of, 570 
Lesions of erythema exudativum multiforme, 
1265 


oral and facial, atlas of, and color film 
library, 941 (B. rev.) 
differential diagnosis of. I. Benign 


oral tumors, 617 
II. Malignancies of 
690 
Leucoplakia in differential diagnosis of oral 
lesions, 621 
of gingiva and palate, 224 
of lip, 1541 
Leukemia, ‘‘lymphoma’’ and, chemotherapy 
of, 967 (Abst.) 
Leukemias, lymphomas and, 560 (Abst.) 
Lichen planus in differential diagnosis of oral 
lesions, 619 
Lingual manifestations of pernicious anemia, 
response of, to pteroylglutamic 
acid and vitamin B,., 1255 
Lip, benign adenoma of, 1539 
carcinoma of, 178, 179 (Absts.) 
leucoplakia of, 1541 
lower, roentgen therapy of carcinoma of, 
1347 (Abst.) 
screening, factor of, in intraoral roentgen 
ography, 1053 
Lipiodol in roentgenographie interpretation, 
1474 
Lipoma of oral labial vestibule, 723 
Liver extract and vitamin B,, effect of, on 
mucous membrane lesions of 
macrocytice anemia, 1351 ( Abst.) 
Lobotomy, prefrontal, in management of in- 
tractable pain, 1366 (Abst.) 
Lymph nodes, cervical, tuberculosis of, 553 
(Abst.) 
Lymphatic system, some relations of, to sur- 
gery of mouth and jaws, 189 
’? and leukemia, chemotherapy 
of, 967 (Abst.) 
and leukemias, 560 (Abst.) 


oral regions, 


’ 


‘*Lymphoma 


Lymphomas 


M 


(gigantism of teeth), in collec 
tive review and atlas of dental 
anomalies and diseases, 875 
Macrognathia, bilateral osteotomy of man- 

dible for correction of, 832 
Malformation, congenital, of face and jaws, 
562 (Abst.) 


Macrodontia 
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Malformations and deformities of face and 
jaws, 183, 562, 971 
of jaws, 1361 (Absts.) 
Malignancies of oral regions in differential 
diagnosis of oral lesions, 690 
Malocclusion and ear symptoms, investigation 
and survey of, with particular 
reference to otitic barotrauma, 
556 (Abst.) 
Mandible, acute osteomyelitis of, two cases 
of, 1522 
adenocarcinoma with metastasis to, 780 
bilateral osteotomy of, for correction of 
macrognathia, 832 
case of fibroma of, 176 (Abst.) 
maxilla and, muscle force in reduction and 


mouth, tongue, and, reduplication of, 550 
( Abst.) 

muscular activation of, in temporoman- 
dibular joint disease, 1334 (Col- 
lective rev.) 

primitive reticulum-cell sarcoma of, clinical 
and anatomo-pathologie contri- 
bution to knowledge of, 180 
(Abst.) 

radiation necrosis of, report of case and 
management of, 987 

surgical correction of developmental de- 
formities of, 971 (Abst.) 

of prognathism of, 1506 
tuberculosis of, 1358 (Abst.) 


Mandibular condyle, hypertrophy of, 562 
( Abst.) 
of mice, effect of riboflavin deficiency 
on growth of, 89 
fractures, biphase connector, external 
skeletal splint for reduction 


and fixation of, 1382 
joint, diseases of, 183, 561, 969 (Absts.) 
prognathism, surgical correction of, x-ray 
indicator as aid in, 842 
teeth and exodontia, 612 
Masturbation, case report of traumatic le- 
sions of cheeks associated with, 
258 
Maxilla and mandible, muscle force in re- 
duction and_ stabilization of 
fractures of, 326 
giant-cell tumor of, 719 
myxoma of, 1414 
osteoma of, 1357 (Abst.) 
osteomyelitis of, in newborn, 50 
unilateral bony swelling of, 177 (Abst.) 
Maxillary antrotomy and plastic closure of 
oroantral fistulas, 310 
antrum, supernumerary tooth bud in, 993 
sinus, adamantinoma of, 175 (Abst.) 
as treatment of stomatologist, 
(Abst. ) 
teeth and exodontia, 604 
Maxillofacial region, pathogenesis and clini- 
cal features of tumors of, 1357 
( Abst.) 
irritants 


185 


Mechanical in abnormal color 


changes in gingivae, 651 
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Mechanism of motion in joint, in temporo- | 


mandibular joint disease, 1329 
(Collective rev.) 
Medicine, oral, 161, 550, 953, 1351 (Absts.), 
72, 258, 334, 459, 649, 729, 849, 
995, 1122, 1250, 1428, 1558 
Membrane, pericemental, and/or lamina dura, 
inadequate display of, in evalu- 
ation and correction of faults 
and errors most frequently en- 
countered in practice of intra- 
oral roentgenography, 1299 
Metabolic disturbances, general, in studies on 
causes of periodontal disease, 
475 
influence of, in etiology of periodontal 
disease, 732 
local, influence of, in etiology of perio- 
dontal disease, 735 
Metallic poisoning, pigmentations as_ result 


of, in abnormal color changes | 


in gingivae, 662 

Metastasis of cancer of tongue, 234 

Methyl folic acid, effect of, on periodontal 
tissues in rat molars (experi- 
mental granulocytopenia), 1485 

Mice, effect of riboflavin deficiency on growth 
of mandibular condyle of, 89 


Microdontia, in collective review and atlas of | 


dental anomalies and diseases, 


875 


Microorganisms, influence of, in etiology of | 


periodontal disease, 737 
Microscopic examination for giant-cell tumor 
of maxilla, 721 
Migraine, in ‘‘headache and facial pain,’’ 
756 
principles of treatment for, 972 (Abst.) 
Mixed tumor of palate, 1546 
of region of head, 1355 ( Abst.) 
tumors of gingiva and palate, 226 
-cell tumor of palatine glands, 1541 
Molar, impacted lower third, distorted oe- 
elusal view of, in evaluation 
and correction of faults and er- 
rors most frequently encoun- 


tered in practice of intraoral | 


roentgenography, 1304 

roentgenographic image of, in 
evaluation and correction of 
faults and errors most fre- 


quently encountered in practice | 


of intraoral 
1304 
Molars, mandibular third, impacted, postop- 
erative care in, 1342 (Abst.) 
maxillary, point of incidence for, in intra- 
oral roentgenography, 577 
mutually impacted third and fourth, case 
of, 457 
rat, effect of methyl folic acid on perio- 
dontal tissues in (experimental 
granulocytopenia), 1485 
third, applied anatomy of region of, 170 
bst.) 
Monilia albicans isolated from root canal of 
infected pulpless tooth, efficacy 
of various drugs against, 799 
Monocain 14% per cent, 158 ( Abst.) 


roentgenography, 





SUBJECT INDEX 


Moorehead honored by University of Illinois 
College of Dentistry, 405 
Mouth and jaws, some relations of lymphatic 
system to surgery of, 189 
surgery of, 154 (B. rev.) 
diseases, 543 (B. rev.) 
tongue, and mandible, reduplication of, 550 
(Abst.) 
Movement, significance of, during intraoral 
roentgen exposure, 418 
Mucous membrane of cheek, involvement of 
paranasal sinuses in tumors 
originating from, 1235 
Muscle force in reduction and stabilization of 
fractures of maxilla and man- 
dible, 326 
Mycosis fungoides, 162 (Abst.) 
Myoma, myoblastic, 41 
Myxoma of jaw, two cases of, 966 (Abst.) 
of maxilla, 1414 
tumor of primitive 
(Abst.) 


mesenchyma, 559 


N 
Necrosis, radiation, of mandible, report of 
case and management of, 987 
Necrotic process in periodontal disease, 592 
Nerve, facial, paralysis of, through unerupted 
premolar in mandible, 972 
( Abst.) 
Nervous patient, suggestive therapy and, 298 
Neuralgia, atypical, of face, 563 (Abst.) 
auriculotemporal nerve, in ‘‘headache and 
facial pain,’’ 758 
‘“headache and 
759 
glossopharyngeal, in ‘‘headache and facial 
pain,’’ 757 
major trigeminal, 973 (Abst.) 
sphenopalatine, in ‘‘headache and facial 
pain,’’ 757 
trigeminal, anatomic thinking underlying 
interpretation of signs, symp 
toms, and treatment in, 291 
Neuralgias, psychogenic, in ‘‘headache and 
facial pain,’’ 759 
Neurinomata, facial nerve, 177 ( Abst.) 
Neurofibroma in differential diagnosis of oral 
lesions, 627 
Neurological diseases of face, 563, 972, 1366 
Absts.) 
New York Institute of Clinical Oral Pathol- 
ogy, analysis of cases at, 1179 
Newborn, osteomyelitis of maxilla in, 50 
Nitrous oxide and oxygen supplemented with 
Pentothal Sodium, in intrave- 
neous anesthesia in dental office, 
1150 
and Pentothal Sodium anesthesia in 
practice of oral surgery, evalu- 
ation of, 24 


bueeal, in facial pain,’’ 


| Nose and maxillary sinus, acquired defects 


of, and plastic closure, 543 (B. 
rev.) 
Nutrition, dental conditions and, among na- 
tives in Greenland, 995 
essential tool in dietary counsel- 
ing for prevention and control 
of dental caries, 1023 


history: 
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O 


Odontogenesis imperfecta, osteogenesis im- 
perfecta and, 782 
Odontogenie abscesses, 961 (Absts.) 
infections, 174, 557 (Absts.) 
Odontoma, course of infection in, 952 (Abst.) 
mandibular, in subjects of oral surgery, 
1399 
Ohio State University postgraduate courses in 
dentistry, 289 
Open bite, congenital, operative correction of, 
184 (Abst.) 
Operation for giant-cell tumor of maxilla, 719 
oral, problem of open treatment of wounds 
after, 946 (Abst.) 
Operator, patient and, relative positions of, 
in principles and technique of 
exodontia, 1098 
Oral and dental diagnosis, 1338 (B. rev.) 
diseases: aetiology, histopathology, clin- 
ical features and treatment, 544 
(B. rev.) 
cavity, aureomycin; 
of, 1015 
precancerous lesions in, 182 (Abst.) 
verrucous carcinoma of, 180 (Abst.) 
manifestations, case of histoplasmosis with, 
1562 
medicine, Mid-Atlantic States Seminar in, 
98, 289 
observations, some postoperative, in con 
genital heart disease, 1454 
Pathology, American Academy of, 97 
announces formation of American 
Board of Oral Pathology, 97 
signs, diagnosis of pemphigus by, 1443 
surgery, evaluation of nitrous oxide and 
Pentothal Sodium anesthesia in 
practice of, 24 
subjects of, 1399 
Oroantral communication, in subjects of oral 
surgery, 1405 
Orthodontic treatment of cleft palate patient, 
508 (Collective rev.) 
Orthodonties, practical, 156 (B. rev.) 
Osseous components, in temporomandibular 
joint disease, 1315 (Collective 
rev.) 
resection—a basic principle in periodontal 
surgery, 316 
in electrosurgical gingivoplasty, 1553 
Osteitis deformans affecting upper jaw and 


its use in infections 


osteoporosis circumscripta of 
skull, 564 (Abst.) 
in subjects of oral surgery, 1412 
Osteogenesis imperfecta and odontogenesis 


imperfecta, 782 
Osteogenic sarcoma in differential diagnosis 
of oral lesions, 700 
Osteoma of jaw, new technique for surgical 
removal of, 1422 
of maxilla, 1357 (Abst.) 
possible—radiopaque tumor 
sinus, 1543 





in maxillary 


Osteomyelitis of jaws, 174 (Absts.) 
of mandible, acute, two cases of, 1522 
of maxilla in newborn, 50 
Osteopetrosis, 564 (Abst.) 
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Osteoporosis circumscripta of skull, osteitis 
deformans affecting upper jaw 
and, 564 (Abst.) 

Osteotomy, bilateral, of mandible, for cor- 
rection of macrognathia, 832 

position of, in surgical correction of man- 
dibular prognathism, 843 

Otolaryngology, anesthesiology and, 
( Abst.) 

Ovarian dermoid cyst, destruction of calci- 
fied dental tissue in, 906 

Oxalates, role of, in rat dental caries, 811 

Oxygen, nitrous oxide and, supplemented 
with Pentothal Sodium, in intra- 
venous anesthesia in dental 
office, 1150 


948 


P 
Paget’s disease, in subjects of oral surgery, 
1405 
Palate, cleft. Part II. Treatment, 99, 485 


(Collective rev.) 
gingiva and, growths of. III. Epithelial 
growths, 217 
hard, glomus tumor of, 177 (Abst.) 
high, and deficient nose-breathing; new 
method of operative correction 
of high palate, 563 (Abst.) 
mixed tumor of, 1546 
Papilloma of gingiva and palate, 222 
Paradentose, 544 (B. rev.) 
-aralysis, facial, therapeutic possibilities 
in, 564 (Abst.) 
-aranasal sinuses, benign cysts of, 1353 


(Abst.) 
involvement of, in tumors originating 
from mucous membrane of 


cheek, 1235 
Parapharyngeal spaces, submandibular and: 
their topography and import- 
ance in oral surgery, 1131, 1270 
Parodontal abscess, 628 
-atent ductus arteriosus, in some postopera- 
tive oral observations in con- 
genital heart disease, 1456 
Pathogenesis and clinic of tumors of region 
of mouth, jaws, and face, 561 
( Abst.) 
Pathologic diagnosis of cancer, 1360 (Abst.) 
Pathology, in periarteritis nodosa, 1251 
of ranula, 1591 
oral, 160, 549, 951, 1348 (Absts.), 41, 217, 
425, 583, 770, 874, 1055, 1169, 
1480, 1580 
announcement of 
of, 688 
development of, as specialty in dentis- 
try, 1055 
periodontology and, graduate and post- 
graduate courses in, 816 
speech, dental, oral, and general causes 
of, 742 
Pathosis, incomplete display of, in evalua- 
tion and correction of faults 
and errors most frequently en- 
countered in practice of intra- 
oral roentgenography, 1300 


American Academy 
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Patients, athetoid, psychomotor effect in, 
1122 
Pemphigus, diagnosis of, by its oral signs, 


vulgaris, familial, 1362 (Abst.) 
Penicillin in dental infection, systemic in- 

tramuscular use of, 630 

in treatment of actinomycosis, 161 (Abst.) 

investigation of gelatin sponge with 
thrombin and, in treatment of 
oral surgical wounds, 260 

procaine, 946 (Abst.) 


SUBJECT 


in hospital practice, guide to use of, | 


1341 (Abst.) 
reactions to, 21 
severe, 947 (Abst.) 
-streptomycin suspension, effective, 
endodontic treatment, 374 
therapy, local, in diseases of mouth, 1343 


for 


(Abst.) 
peroral, in developing parulis, 174 
(A st.) 
treatment of infected root canals and 


apical periodontitis with, 172 
(Abst.) 

Pentothal-curare solution: preliminary re- 
port and analysis of use in 160 
cases, 159 (Abst.) 

Pentothal Sodium, 867 

anesthesia, intravenous, in oral surgery 
and exodontia, 763 
nitrous oxide and, in practice of oral 
surgery, evaluation of, 24 
nitrous oxide and oxygen supplemented 
with, in intravenous anesthesia 
in dental office, 1150 

Periapical films in lower jaw, placement, 
adaptation, and retention of, 
208 

in upper jaw, placement, adaptation, 
and retention of, 302 
placement, adaptation, and retention of, 
33 


Periarteritis nodosa, 1250 
Pericoronal infections, acute or chronic, 
with surgical removal of erupt- 
ing tooth, systemic intramus 
cular use of penicillin in, 631 
Periodontal disease, necrotic process in, 592 
present status of knowledge concerning 
etiology of, 729 
role of inflammation in, 583 
studies on causes of. Clinical applica- 
tions of animal experimenta- 
tions, 474 
membrane, ‘‘cementicles’’ and fragments 
of cementum in, 1063 
pocket formation, critical review of Aisen- 
berg theory of, 1075 
surgery, osseous resection—a basic prin- 
ciple in, 316 
tissue, reattachment of, 1194 
tissues in rat molars, effect of methy] 
folic acid on (experimental 


granulocytopenia), 1485 
Periodontia, 1367 (Absts.), 1549 
Periodontology and oral pathology, grad- 

uate and postgraduate courses 

in, 816 


INDEX 
in electrosurgical gingivo- 
plasty, 1552 
Pernicious anemia, response of lingual mani- 
festations of, to pteroylgluta- 
mie acid and vitamin B,, 1255 
maladjustment of physically 
handicapped, in psychomotor 
effect in athetoid patients, 1122 
Pharmacology and therapeutics, 21, 201, 410, 
760, 867, 1029, 1140, 1286, 1460 
Phenolized pulp exposures, healing of, 803 
Physiologic, anatomic and, considerations 
of temporomandibular disease, 
in temporomandibular joint 
disease, 1314 (Collective rev.) 
effects and technique of administration, 
in roles of minimal dosage and 
vasoconstriction in safety and 
efficiency of local anesthesia, 
1566 
Physiology, anatomy and, 942 (Absts.) 
of periodontal structures, in reattachment 
of periodontal tissue, 1194 
surgical anatomy and, 2, 189, 291, 1131, 
1270 
Pigment, synthetically produced, and natur- 
ally occurring pigment asso- 
ciated with dental caries, com- 
parison of chemical nature of, 
922 
Plasmocytoma in mandible, 968 (Abst.) 
Plastic surgery routine for surgical house 
staffs, 186 (Abst.) 
Pocket elimination in electrosurgical gingi- 
voplasty, 1552 
formation, periodontal, critical review of 
Aisenberg theory of, 1075 
Poliomyelitis, epidemic of, exposed dental 
pulps in, 1346 (Abst.) 
pulp, especially of temporary 
teeth, contribution to histo- 
pathology of, 549 (Abst.) 
Practical orthodontics, 156 (B. rev.) 
Pregnancy, gingivitis in, 334 
in abnormal color changes in gingivae, 665 
Premolars, lower first, point of incidence for, 
in intraoral roentgenography, 
580 
superior first and second, in principles 
and technique of exodontia, 
1497 
Preventive dentistry, significance of full 
series roentgenographic exami- 
nation in promotion of, 1575 
Procaine-azoprotein, immunization experi- 
ments with, 1140 


Periodontosis 


Personality 


oe Polypi, 9? 


Procaine penicillin, 946 (Abst.) 


in hospital practice, guide to use of, 
1341 (Abst.) 
therapeutic efficiency and comparative 
study of absorption of suspen- 
sions in oil and in oil plus 
aluminum monostearate and of 
an aqueous suspension contain- 
ing sodium carboxymethylcel- 
lulose, 158 (Abst.) 
some by-effects of, 201 
Professional news items, 97, 289, 404, 484, 
688, 816, 1090, 1307, 1606 
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Prognathism, mandibular, x-ray indicator as 
aid in surgical correction of, 
842 
of mandible, surgical correction of, 1506 
Prognosis of cancer of tongue, 235 
of cementoma, 1179 
of erythema exudativum multiforme, 1266 
Prosthesis, surgical, 568, 974, 1366 (Absts. 
Prosthodontic treatment of cleft palate pa 
tient, 513 (Collective rev.) 
effect in athetoid patients, 
1122 
Pteroylglutamic acid and vitamin B,,, re 
sponse of lingual manifesta 
tions of pernicious anemia to, 
1255 
Pulp exposures, phenolized, healing of, 803 
extirpation, oral surgery, exodontia, and, 
properties of Xylocaine as ob 
served in, in evaluation of 
Xylocaine as new local anes 
thetie, 1465 
Pulps, mechanically exposed, use of 
ivory in capping, 682 


Psychomotor 


katadyn- 


Q 
Quarterly review of literature, 99, 485, 925, 
1309 
R 


high-voltage, case of arrested 

dental development after, 549 

(Abst.) 

necrosis of jaw, 1547 (Abst.) 
of mandible, report of case and man 
agement of, 987 

Radiography, use of mobile source of light 
in, 1348 (Abst.) 

Radiopaque solutions, detailed roentgenol- 
ogie examination of blood sup 
ply in jaws and teeth by ap- 
plying, 2 

Ranula, pathology of, 1591 

Rat dental caries, role of oxalates in, 811 

Reactions to penicillin, 21 

Removal, surgical, of osteoma of jaw, new 
technique for, 1422 

Replantation, auxiliary device for perform- 

ance of, 169 (Abst.) 


Radiation, 


Research, 89, 260, 379, 474, 803, 922, 1208, 
1485 
clinical and laboratory, 564, 973, 1365 


(Absts. ) 

Resorption, idiopathic, in collective review 
and atlas of dental anomalies 
and diseases, 895 

Reticulum-cell sarcoma in differential diag- 
nosis of oral lesions, 702 

Reviews of new books, 154, 543, 939, 1338 

Rhabdomyosarecoma, in differential diagnosis 
of oral lesions, 701 

Riboflavin deficiency, effect of, on growth of 
mandibular condyle of mice, 89 

Ribs and jaws, so-called eosinophilic gran- 
uloma of, associs+ed with vis- 
ceral (pulmonary) involvement 
characteristic of xanthomato- 
sis, 770 
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| Roentgen exposure, intraoral, significance of 
movement during, 418 
therapy, dental, 549 (Abst.) 
of carcinoma of lower lip, 1347 (Abst.) 
Roentgenographic examination for giant- 
cell tumor of maxilla, 719 
full series, significance of, in promotion 
of preventive dentistry, 1575 
interpretation, Lipiodol in, 1474 
positions, atlas of, 1339 (B. rev.) 
Roentgenography, intraoral, etiology and 
control of gagging reflex in 
practice of, 766 
evaluation and correction of faults and 
errors most frequently encoun- 
tered in practice of, 1298 
factor of exposure in, 868 
significance of Bitewing exposures in, 
with description of author’s 
technique, 1158 
of proper point of incidence in, 575 
uses of double x-ray film packet in, 1051 
Roentgenologic examination, detailed, of 
blood supply in jaws and teeth 
by applying radiopaque solu- 
tions, 2 
Roentgenology, 549, 1347 (Absts.) 
oral, 33, 208, 302, 418, 575, 766, 868, 1051, 
1158, 1298, 1474, 1575 
Root canal, effect of quarternary ammonium 
type compound on ‘‘Candida 
albicans’’ isolated from, 1599 
filling material, use of katadyn-ivory 
as, 682 
of infected pulpless tooth, efficacy of 
various drugs against Monilia 
albicans isolated from, 799 


therapy, primary success in, 172 (Abst.) 
streptomycin in, 82 
canals, bacteriologic research of, 952 


(Abst.) 


S 


Saliva, plating, in procedure in caries con- 
trol laboratory, 1010 
what about? 72 


Salivary-gland origin, tumors of, 1360 
(Abst. ) 
Salivary glands, diseases of, 162, 554 


(Absts. ) 
of mandible, primitive reticulum- 
cell, clinical and anatomo-path- 
ologie contribution to knowl- 
edge of, 180 (Abst.) 
for the Study and Practice of Den- 
tal Medicine, Sixth Annual, 
404, 1090 
Septotomy, alveolar, 169 (Abst.) 
Sequestra, multiple, case of, 1458 
Sinus, cavernous, thrombophlebitis of, orig- 
inating from acute dental in- 
fection, 961 (Abst.) 
ethmoid, in ‘‘headache and facial pain,’’ 
754 
frontal, in ‘‘headache and facial pain,’’ 
753 
maxillary, adamantinoma of, 175 (Abst.) 


Sarcoma 


Seminar 
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Sinus, maxillary—Cont’d 

as treatment of 
(Abst.) 

in ‘‘headache and facial pain,’’ 753 

nose and, acquired defects of, and plas- 
tic closure, 543 (B. rev.) 

radiopaque tumor in—possible osteoma, 

43 


stomatologist, 185 


sphenoid, in ‘‘ headache and facial pain,’’ 
754 


Sinuses, paranasal, benign cysts of, 1353 
(Abst. ) 
involvement of, in tumors originating 
from mucous membrane of 
cheek, 1235 
Sixth Annual Seminar for the Study and 
Practice of Dental Medicine, 
404, 1090 
Sjogren, syndrome of, 164 (Abst.) 
sialography in, 554 (Abst.) 
Skin of face, excision of small tumors of, 


with special reference to 
wrinkle lines, 942 (Abst.) 

subcutaneous transplantation of, 567 
(Abst.) 


Sodium fluoride, investigations in anticari- 
ous activity of, 1359 (Abst.) 

Soft tissue ecsmponents, in temporomandib- 
ular joint disease, 1325 (Col- 
lective rev.) 

Speech pathology, dental, oral, and general 
causes of, 742 


therapy in cleft palate patients, 526 (Col- | 


lective rev.) 
Spirochetes, oral, biology of: 
(Collective rev.) 


review, 925 


Splint, external skeletal, biphase connector, | 


for reduction and fixation of 
mandibular fractures, 1382 
State board licensing examinations, dental, 
comprehensive review of den- 
tistry for use in preparing for, 
940 (B. rev.) 
Stevens-Johnson disease, 1362 (Abst.) 
Stomatitis, acute ulcerating, danger of tooth 
extraction in, 556 (Abst.) 


gangrenous, in erythredema polyneuro- 
pathy (Feer’s disease), 552 
(Abst. ) 


of pemphigus, in diagnosis of pemphigus 
by its oral signs, 1444 
ulcerating, treatment of, by local applica- 
tion of penicillin, 166 (Abst.) 
Stomatologist, maxillary sinus as treatment 
of, 185 (Abst.) 
Streptomycin in root canal therapy, 82 
in surgical infections—infections of soft 
tissues, 963 (Abst.) 
penicillin-, suspension, effective, for endo- 
dontic treatment, 374 
toxicity for labyrinth, 162 (Abst.) 
relation of dosage to, 947 (Abst.) 
Styloid process, symptomatic elongated. 


Report of two cases of styloid 
process-carotid artery syndrome 
with operation, 1340 (Abst.) 
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Submandibular and parapharyngeal spaces: 
their topography and import- 
ance in oral surgery, 1131, 1270 
fossa, foreign bodies in, 1118 
Sub-masseteric space, 557 (Abst.) 
Supernumerary cusps, in collective review 
and atlas of dental anamolies 
and diseases, 877 
roots, in collective review and atlas of 
dental anomalies and diseases, 
878 
teeth, in collective review and atlas of 
dental anomalies and diseases, 
880 
tooth bud in maxillary antrum, 993 
malposed, and two apical granulomas, 
case report of relief of frontal 
headaches associated with pres- 
ence of, 1530 
Surgery, dental, upon patient with cardiac 
disease, selection of anesthetic 
for, 412 
dentoalveolar, 169, 960 (Absts.) 
general, properties of Xylocaine as ob- 
served in practice of, in eval- 
uation of Xylocaine as new 
local anesthetic, 1462 
and jaws, some relations of 
lymphatic system to, 189 
operative dental, 1338 (B. rev.) 
oral, 50, 231, 310, 437, 597, 690, 818, 
977, 1093, 1224, 1369, 1497 
oral, endotracheal anesthesia for, in role 
of general anesthesia in dental 
office, 1046 
evaluation of nitrous oxide and Pento- 
thal Sodium anesthesia in prac- 
tice of, 24 
exodontia, and pulp extirpation, prop- 
erties of Xylocaine as observed 
in, in evaluation of Xylocaine 
as new local anesthetic,, 1465 
subjects of, 1399 
submandibular and _ parapharyngeal 
spaces: their topography and 
importance in, 1131, 1270 
use of Bullowa nasal inhaler in exodon- 
tia and, 1047 
periodontal, osseous resection—a _ basic 
principle in, 316 
text book of, for dental students, 940 
(B. rev.) 
Surgical cleanliness, in essentials in endo- 
dontic practice, 1199 
correction of mandibular prognathism, 
x-ray indicator as aid in, 842 
of prognathism of mandible, 1506 
prosthesis, 568, 974, 1366 (Absts.) 
removal of osteoma of jaw, new technique 
for, 1422 
technique, 157, 942, 1340 (Absts.) 
treatment, operative techniques, in cleft 
palate, 99, 485 (Collective rev.) 
oral, investigation of gelatin 
sponge with thrombin and peni- 
cillin in treatment of, 260 
Syphilis in ‘‘ headache and facial pain,’’ 758 


of mouth 


wounds, 
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ease ever experienced, because physical force will be minimized. 

Instructions furnished for all Elevators. Do not fail to contact us for your needs before 
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This group of instruments will give the operator a good conception relative to the ad- 
vantages of the entire set of Wonder Elevators for the complete procedure of Exodontia. 
Wonder Elevators are manufactured only by Friedman Specialty Co. Ask for our latest 
catalogue, showing everything pertaining to Oral Surgery. 


—— Friedman Specialty Company, 7 South Dearborn Street, Chicago 3, Tlinois 
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